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THE CYDNIDAE AND PENTATOMIDAE OF CUBA * 


By H. G. Barper, U. S. Bureau of Entomology and 8. C. BRunzs, 
Cuban Agricultural Experiment Station. 


The present paper is based largely on specimens in the collections 
if the Cuban Agricultural Experiment Station at Santiago de las 
egas and of the junior author, together with specimens in the Dr. 
an Gundlach collection which is housed in the Instituto de Segunda 
Iusehanza de la Habana. A close examination of the specimens in 
he latter has not been possible as they are preserved in sealed, glass- 
ped boxes from which they can not be removed for study. The 
pecies in the collection of Gundlach were named in 1883 by Pro- 
«sor Philip R. Uhler according to a note in the preface of his cata- 
wue which was never published. This catalogue includes the names 
nd synonymy of the species where known, the localities where col- 
«ted, and the numbers assigned to each species both in his col- 
ection and in that of his contemporary, the Cuban naturalist Don 
tlipe Poey. In 1910 Dr. Pedro Valdés Ragués published a list of 
species in the Gundlach collection under the title ‘‘Clasificacién Gund- 
wh de Hemipteros Cubanos, Conforme a los ejemplares que Existen 
mel Museo del Instituto de 2a. Ensefianza de la Habana’’ (Anales 
le la Academia de Ciencias Médicas, Fisicas y Naturales de la Ha- 
na, XLVI, 425-446). As noted in a copy of this list referred to 
iter, many of the names are misspelled, so much so that some of ~~ 
lem are scarcely recognizable. In addition to the collections of 
uban Pentatomidae mentioned above we have been able to add other 
species and much additional data from material in the U.S. National 
luseum, the Museum of Comparative Zoology, and the American 
Hluseum of Natural History. We have also frequently referred fo 
he important article by Mr. F. E. Guérin-Méneville published in 
1857 in Ramén de la Sagra Histoire Physique, Politique et Naturelle 


* Editor’s Note: The paper here published includes a number of species widely distrib- 

ued in the West Indies and known also to occur in Puerto Rico. The economic importance 

of these stink-bugs makes the accurate diagnoses and the keys for determination of the species 

included of great value to all West Indian workers. This study furnishes an important com- 

Prison to a comprehensive paper now in preparation by Mr. Barber on the Heteroptera for 

mie Survey of Puerto Rico and the Virgin Islands which includes the two families 
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de 1’Isle de Cuba, Animaux Articulés a Pieds Articulés 359-377, jy 
which a number of new species are described. Appended to oy 
treatise we have arranged in parallel columns the two lists of Cuba 
Pentatomidae as given by Guérin and Ragués, and in the third el. 
~ umn our determination. The illustrations were made by the senioff 
author. 

The abbreviations adopted are as follows: Est. Exp. Agron. fur 
Estacién Experimental Agronémica, Cuba; M. C. Z. for Museum ¢ 
Comparative Zoology; U.S. N.M. for U. S. National Museum; 
N.H. for American Museum of Natural History. 

The full names of the various collectors to whom credit is dw 
are as follows: J. Acuna, C. H. Ballou, B. T. Barreto, P. Betan. 
court, L. Bouelé, S. C. Bruner, P. Cardin, C. Enamorado, W. 1 
Horne, J. H. Houser, J. C. Hutson, Frederick Knab, G. Link, ¥. 
M. Mann, Harold Morrison, J. G. Myers, A. Otero, S. Pla, H.k 
Plank, Hermano Roberts, George Salt, L. C. Searamuzza, E, 4 
Schwarz, F. Silvestri, G. F. Stahl, and G. N. Wolcott. 

Types and paratypes of the new species are deposited in the UA 
National Museum and paratypes in the collection of the Cuban At 
cultural Experiment Station at Santiago de las Vegas. 


4,F 


5, M 


KEY TO CUBAN FAMILIES AND SUBFAMILIES OF PENTATOMOIDEA * 


1, Tibiae distinctly spinose or spinulose, rarely setose. Only five visible dorsal 
segments in connexivum of abdomen (excluding genital segments). First 
ventral segment of abdomen, at least outwardly, entirely or almost entirely 
covered by the expanded margin of the metapleurum_-_-_-_- Fam. Cydnidae | 

Tibiae not distinctly spinose or spinulose, sometimes provided with setulae 
Connexivum of abdomen provided with six dorsal segments (excluding 
genital segments). First ventral segment of the abdomen not entirely 
covered by the Fam. Pentatomidae’ 

2. Seutellum much expanded, U-shaped, nearly covering abdomen. Corium for 
the most part membranous and concealed; frena very short; exposed chi 
tinous part narrow. Tibiae sometimes spinulose-__Subfam. Thyreocorinot 

Seutellum of moderate size, somewhat triangular, not reaching to apex of 
abdomen. Clavus and corium not concealed beneath seutellum; frena long. 
Tibiae commonly more strongly spinose (except Scaptocoris) --------- 

3. Seutellum expanded, U-shaped, mestily or quite reaching apex of abdomel. 
Chitinized part of corium exposed at base only or along narrow costal 

Seutellum of moderate size, commonly triangular, rarely U-shaped or reach 
ing apex of abdomen; in the latter case the entire corium and clavit 
free. Subcostal and median veins set close together and parallel in Ot 
ban 


* This key is intended only for differentiation of Cuban forms. 
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4, Fore wings very long, when expanded almost twice as long as abdomen; 
chitinized costal margin constricted and thinned at the middle point. Odor- 
iferous orifice of the metapleurum minute, devoid of a canal and surround- 
ing, dull, evaporating area. Antennae with only four segments. Tarsi 
with two segments Subfam. Megaridinae, 

Fore wings not much longer than abdomen, when expanded; chitinized 
costal margin complete, not constricted in the middle. Odoriferous orifice 
distinct; canal present or absent. Tarsi three segmented 

5, Median and subcostal veins of hind wings more or less distant and diverg- 
ing, enclosing a wide median area; hamus often present. Scutellum nearly 
covering abdomen in Cuban species Subfam. Scutellerinae. 

Median and subcostal veins of hind wings set close together and nearly 
parallel; hamus absent. Scutellum not entirely covering abdomen in 
Cuban species; corium in part membranous----Subfam. Graphosomatinae. 

6, Venter of abdomen provided with six visible spiracles on each side, first not 
covered by the expanded margin of the metapleurum. Rostrum short, 
commonly not extended to middle coxae. Mesosternum provided with a 
very strongly elevated carina prolonged anteriorly from a flat metas- 
ternal plate Subfam, Tessaratominae. 

Venter of abdomen with five visible spiracles on each side, the first entirely 
or almost entirely covered by the expanded margin of the metapleurum__ 

7. Bueculae nearly parallel or slightly diverging, not distinctly united poste- 
riorly. Basal segment of rostrum commonly not free but confined in the 
rostral groove between the bucculae; rostrum commonly s!ender 

Subfam. Pentatominae. 

Bucculae converging and united posteriorly. Basal segment of rostrum en- 
larged and free from rostral groove, except at base; rostrum commonly 
thickened Subfam. Asopinae. 


Family CypNIDAE 


Subfamily THYREOCORINAE 


KEY TO CUBAN GENERA OF THE SUBFAMILY THYREOCORINAE 


1, Pronotum and seutellum (seen from the side) not forming together a uni- 
form continuous curve. Costal margin of corium not longitudinally im- 
pressed, calloused. Head subtriangular, rather convex. Eyes more or less 
prominent beyond margins of head Eucoria M. and RB. 

Pronotum and scutellum (seen from side) forming together a uniform con- 
tinuous curve. Costal margin of corium longitudinally impressed. Eyes~- 
not prominent. Coriaceous part of fore wings not acute at apex but 
broadly truncate or obtusely rounded. Head more bluntly rounded an- 
teriorly and rather flattened Euryscytus Horv. 


Eucoria minuta (Uhler) 


1863. Uhler, Proce. Ent. Soc. Philad. II: 155. 
Santiago de las Vegas; El Faaile, Pen de Guanahacabibes (Bru- 
ter); Camagiiey (Acufia); Baracoa, Ote. (Bruner and Bouelé) ; 
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Sto. Tomas, Pen de Zapata (Bruner and Acuiia) ; Nueva Gerona in 


Isle of Pines (Bouclé)—Est. Exp. Agron. ‘‘Cuba’’—U. 8. N. M. : 
Originally described from Cuba and a fairly common species in | 
other West Indian Islands. It is a small species, only about 225 3 
mm. long, quite dull and closely punctate, with a bright orange costal § *™ 
margin. 
Euryscytus incerta (Uhler) 40u 

1863. Uhler, Proc. Ent. Soe. Philad. II: 156. o 

Santiago de las Vegas ( Candin, Otero, and Bruner)—Est. Exp, 
Agron. ‘‘Cuba’’—U. 8S. N. M. 

Cuba is likewise the type locality of this species. It is a little 
larger than the preceding species, quite shiny and rather sparsely lf 
punctate. The exposed costal margin is ochraceous-red interrupted 1g 
by a fuscous spot beyond the middle point. A 

Euryscytus guttiger (Stal) bs 

1862. Stal, Stett, Ent. Zeit. XXIII: 94. 

Santiago de las Vegas (Bruner); Camagiiey (Acuia)—Est. Exp. 
Agron. San Carlos Estate, Guantéanamo—A.M.N.H. Mina Carlota, 18 
Trinidad Mts. (Myers)—M. C. Z. 18 

Described from Mexico and found occasionally in Cuba. It is § 7 
nearly 4 mm. long. The head is very broad and rounded in front, § (Barr 
about twice as wide as long, and very finely punctured; the scutellum del Ri 
is short and relatively narrow, leaving exposed most of the corium, (Sear 
which is broad and truncate at apex. A large pale yellow patch De 
occupies the base of the corium. This is evidently the species rej Hack, 

. ferred to by Guérin in La Sagra, Hist. de Cuba, Ins., 364 as Scute> §™ ea 
lera (Corimeloena) basalis Germar. 
margi 
Subfamily CypNninAg furnis 
oe KEY TO CUBAN GENERA OF SUBFAMILY CYDNINAE 

1. Anterior tibiae sickle shape and flattened; tarsus inserted before apex of 18§ 
tibia. Rostrum short, not surpassing anterior coxae; second segment 186 
swollen. Margins of head devoid of spines and setae, more or less creme: Sar 

late. Apex of scutellum bluntly rounded. Posterior femora and tibiae 

short and incrassate, with the latter truncated at apices Scaptocoris Perty Agron, 

Anterior tibiae normal, fossorial; tarsus inserted at apex of tibia. Rostrum § lar de 
much surpassing anterior coxae. Posterior tibia elongate, somewhat cylin Des 
drical 

2. Odoriferous orifice terminating in a long, distinctly elevated canal. Margins : . 
of head armed with comb-like teeth or spines. Two clavi of the fore wings and bu 


meeting behind scutellum to form a commissure. Scutellum acute at ape 


BERGE: FE 
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Odoriferous orifice not terminating in a long distinct canal, set beneath an 
overhanging ledge. Two clavi of fore wings not meeting behind scutellum, 
devoid of a commissure. Scutellum not acute at apex. Anterior sub- 
margin of pronotum not transversely impressed 3 

3, Submargins of head deeply grooved and beset with slender, acute spines 
and long setae Aethus Dallas. 

Submargins of head neither deeply grooved nor armed with spines 

4, Outer end of the short odoriferous canal flaring or expanded in the form of 
a concave lobe Geotomus M. and RB. 

Odoriferous orifice set in a preapical notch of the overhanging ledge, not 

flaring or expanded exteriorly- Geocnethus Horv. 


Scaptocoris terginus Schioedte 


1849. Schioedte, Kroy. Nat. Tidskr. II: 460. 

1881. Signoret, Ann. Soc. Ent. Fr., p. 42; Pl. I, Fig. 3. 

A South American species recorded by Signoret from Cuba. 
There is a specimen from the island of Trinidad in the National 
Museum collection but none from Cuba. 


Aethus communis Uhler 


1877. Uhler, Bull. U. S. Geol. Geogr. Surv. IIT: 379. 

1882. Signoret, Ann. Soc. Ent. Fr. (6) II: 35, Pl. 2, Fig. 76. 

Taco Taco (Bruner, Acufia, and Ballou); Santiago de las Vegas 
(Barreto); Havana (Bruner); Peninsula de Guanahacabibes, Pinar 
del Rio (Bruner)—Est. Exp. Agron. Cayamas (Schwarz), Baragua 
(Searamuzza)—U.S. N. M. 

Described by Uhler from our southern states and Cuba. It is 
black, about 6-7 mm. long, with the bluntly: rounded head provided 
m each side with 10-11 short submarginal spines and several long 


setae. The pronotum is almost impunctate and provided with a sub- ,. 


marginal row of 16-18 long setae; costal margin of the hemielytra 
finished with about six long setae. 


Aethus indentatus (Uhler) 


1887. Uhler, Bull. U. S. Geol. Geogr. Surv. III: 380. 

1882. Signoret, Ann. Soc. Ent. Fr. (6) II: 38, pl. 2, Fig. 80. ~ 

Santiago de las Vegas (Barreto, Acufia, and Bruner)—Est. Exp. 
Agron. Soledad and Mina Carlota (Myers)—M.C.Z. Cabanas, Pi- 
nar del Rio—A.M.N.H. Cayamas (Schwarz)—U.S. N. M. 

Described from Cuba and southern Florida. Much smaller than 
the preceding species. It has a few spines on each lateral lobe of 
the head (5-6), five setae on the lateral margin of the pronotum, 
and but a single setigerous puncture on the coastal margin. The males 
have the anterior disk on the pronotum quite plainly depressed. 
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Geocnethus Horvath 


1919. Horvath, Ann. Mus. Nat. Hung. XVII: 245. 
Closely related to Geotomus in which genus Signoret placed sev. # | 
eral species which Horvath remarks belong to Geocnethus. Th J 
submargin of the head is neither deeply impressed nor armed with § 
spines; eyes posteriorly with a single fine horizontal seta; enting * 
lateral margin of pronotum impressed; odoriferous orifice lying pre. ; 
apically in a semicircular notch at the posterior margin of the broad, § as 
elevated ridge which terminates abruptly about midway on thf a 
pleurum; first and second segments of the posterior tarsus together § 
much longer than third segment. Hussey (Jn. N. Y. Ent. Sag ™ 
XXXIII: 63, 1925) has further diagnosed this genus in which he Ff 

ineludes Geocnethus cavicollis Blatch, from -Florida. 
Geocnethus cubensis, new species Pa 

Black, shining; subcostal area of corium, femora, and tibiae castaneous; C. 
antennae, rostrum, and tarsi testaceous, 

Head one-third wider than long, evenly semicircularly rounded in front; tylw§ pro 
as long as juga; edge smooth, calloused, not impressed or reflected; surfae® wo 
impunctate; base of tylus and juga faintly wrinkled, each of the latter provide typ 
with three long erect setae situated as follows: one near the center just beforg 9.” 
the middle, one near lateral margin just before the eye, and the third midway dist 
near inner margin of eye; also a submarginal pair below head projecting ar ocel 
teriorly; vertex somewhat elevated; ocelli five or six times as remote from eath limi 
other as each is distant from eye; ocular seta short. Bucculae evenly elevatel,® tran 
reaching base of head, distinctly punctate. Rostrum with apex extending 0% to, , 
middle of intermediate coxae; second and third segments nearly equal; fourth 
one-third shorter. Antennae with more slender second segment a little longe 
than third; last three segments finely pilose, somewhat more incrassate; fourl 
and fifth nearly equal, each one-third longer than third. Pronotum with the lat 
eral margins gently rounding, the edge narrowly impressed throughout; sb I 
margin provided with five setigerous punctures, three anteriorly and two ju Temai 
behind the middle; dorsal surface smooth; anterior submargin in female dit E 
tinetly depressed; nearly impunctate, a setose puncture near each anterior angk— ¢ral s 
a cluster of three or four near anterior margin directly back of ocelli; a fa anteri 
punctures across the disk behind the middle where it is not at all impressej® punets 
Scutellum one-fifth longer than wide; apical sixth narrow, rounded at ape lows: 
narrowly depressed and with a linear row of punctures along margins; smoolg othe 
across basal portion preceded by a row of punctures at extreme depressed bal times 
margin; disk very sparsely coarsely punctate. Hemielytra with clavus provid long, 
with a single row of coarse punctures; corium with a single row of punctu beyond 
paralleling the claval suture, with another incomplete row paraileling these # , .2; 
coming obsolete posteriorly; disk of mesocorium otherwise impunctate; subeosif %gmen 
nerve linearly punctate on each side; subcostal region (exocorium) impunetaligm *bout 1 
narrow at basal fourth, thence gradually widening posteriorly where it is sbi ‘oundir 
parallel to costal margin; edge of costa with two widely separated setigé _ 

Wi a 


punctures. Membrane sordid white, clouded with fuliginous towards base. 
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almost impunctate; mesosternum carinate; metapleural odoriferous orifice as dis- 
cussed in generic diagnosis. Legs with anterior coxae setose at apices; anterior 
femora somewhat incrassate, flattened below, with five or six minute setose tu- 
bereles along anterior lower edge and from four to five long setae along the 
posterior edge; anterior tibiae outwardly armed with five to six spines, increas- 
ing in length apically, inwardly armed with a single long preapical spine and 
several more at apex; intermediate and posterior femora somewhat compressed, 
sparsely setose, and armed below with a row of fine short spines, tibiae cylin- 
drical, uniformly long-spinose; basal segment of posterior tarsus nearly twice 
as long as the apical two united. Venter smooth, nearly impunctate; second 
abdominal segment at base distinctly and apical margins of segments 2-4 faintly 
earinulate; segments 2-6 laterally provided with two long setose hairs; lateral 
margin of sixth segment just behind middle armed with a bristle or slender 
spine. Male hypopygium (seen from below) obtusely rounded, entire. Length 
6 mm. 

Type, male: Cayamas, Apr. 3 (E. A. Schwarz)—U. 8S. N. M. 
Paratype, female: Sierra Rangel, Aug. 28, 1929 (J. Acufia and S. 
C. Bruner)—Est. Exp. Agron. Cat. No. 44043, U.S. N. M. 

This has been wrongly determined as Pangaeus piceatus Stal and 
probably is the species so labeled in the Gundlach collection. ‘What 
we have taken as the paratype differs in several respects from the 
type as follows: the pronotum just back of the anterior margin has 
distinct transverse depression, about as long as the space between the 
oeelli, and a distinct setigerous pit just in front and near the outer 
limits of this depression; the disk behind the middle has several faint 
transverse furrows; the sides of the venter are provided with a clus- 
ter of small punctures before and behind each spiracle. 


Geocnethus reversus new species 
Plate XXV, Fig. 1 


Black, highly polished. Antennae and rostrum embrowned; tarsi testaceous, 
temainder of legs castaneous. 

Head bluntly, semicireularly rounded; three-sevenths wider than long; lat- 
eral submargins lightly impressed and very slightly reflexed; tylus contracted 
anteriorly ; surface of lateral lobes irregularly, faintly wrinkled and very sparsely 
punctate; each of these provided with six long erect setae placed as fol- 
lows: four along the submargin, one anteriorly in the center of the lobe and 
another near the inner margin of the eye, all set in enlarged pits; ocelli ‘five 
times as far apart as each is removed from eyes; ventral submargin with two 
long, porrect setae. Antennae 1.44 mm, long, apex of basal segment just visible 
beyond margin of head; relative lengths of the segments as follows: I, .24; 
Il, .2; III, .24; IV, .36; V, .4 mm. Rostrum reaching to middle coxae, second 
segment a little longer than third, fourth one-third shorter than third. Pronotum 
thout three-sevenths wider than long; lateral margins, seen from above, gently 
tounding anteriorly; submargin beset with five long setae; anterior disk im- , 
punctate, laterally coarsely and sparsely punctate; anterior submargin furnished 
with a tranverse series of 14-19 coarse punctures, terminating back of each eye 
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in a prominent setigerous pit, another setigerous pit at each anterior angle; a 
transverse row of coarse punctures a little behind middle, with a few scattered 
ones behind this on the central disk. Scutellum one-seventh longer than wide, 
smooth anteriorly, sparsely and coarsely punctate posteriorly; a line of closely 
set punctures along the margins. Corium with two rows of punctures paralleling 
the claval suture; mesocorium anteriorly with a short, longitudinal row, else- 
where with a few scattered punctures; subcostal region and outer apical angles 
rather closely punctate; costal margin with two widely separated setigerous 
punctures. Membrane lightly infumed. Ventral segments smooth, with a few 
punctures about the spiracles; anterior margin of segments furnished with a line 
of punctures (carinulate). Anterior femur and tibia as shown in the drawing. 
Length 5 mm.; humeral diameter 2.5 mm.. 


Type male: Mayagiiez, Puerto Rico, IX, 10, 1930 (Coll. by L. 
L. Martorell). Paratype, male: Mayagiiez, Puerto Rico, IX, 15, 1930 
(Coll. by A. Suro); Paratype, female: 1 Isabella, Puerto Rico, IV, 
14, 1930 (Coll. by M. D. Leonard at light); 1 Rio Piedras, Puerto 
Rico, XII, 21, 1911; 2 Cayamas, Cuba (Coll. by E. A. Schwarz). 
All in the collection of the U.S. National Museum. Cat. No. 44044, 
U.S.N.M. 

This is about the size and general appearance of Aethus indenta- 
tus Uhler, with which it has been confused. The absence of mar- 
ginal spines of the head and the character of the punctuation of 
the pronotum will serve to differentiate it. It is somewhat smaller 
than G. cubensis n. sp. with relatively much shorter antennae, the 
anterior submargin of pronotum and corium more profusely pune- 
tate. 

Geotomus spinolai Signoret 


1863. Signoret, Ann. Soc. Ent. Fr., p. 545; Pl. 12, Fig. 2. 

One specimen labeled Cuba in the U. S. National Museum is in 
poor condition. , 

Signoret remarks that this is distinguishable from all of the re 
lated forms by the fact that neither the lateral nor the median lobes 
of the head have the usual setae, and they have a line of strong pune 
tures in the marginal space. 


Amnestus pusillus Uhler 


1875. Uhler, Bull. Geol. Geogr. Surv. I: 278; III: 371 (1878). 

1883. Signoret, Ann. Soe. Ent. Fr., 372; Pl. 10, Fig. 197. 

Recorded by both Uhler and Signoret from Cuba and Texas 
Now known to be widely distributed in the United States. The al- 
thors have not seen this species from Cuba, and all of the specimen 
from that island remaining in the Uhler collection at the U. S. Ne 
tional Museum belong to the next species. Specimens of pusillus from 
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Texas are ochraceous yellow in color with the fore femora of the 
male usually having a small simple spine a short distance from the 
base; the hind femora armed with a very long spine nearly half as 
long as the tibia; hind tibia curved and finely serrate toothed along 
the inner edge; the anterior margin of the pronotum more strongly 
qoneave than in pusio for the reception of the head. 


Amnestus pusio Stal 


1858. Stal, Bidrag till Rio Jan. Hem. I: 14. 

1883. Signoret, Ann. Soc. Ent. Fr. 373; Pl. 15, Fig. 199. 

Vibora, Havana (Bruner); Sto. Tomas, P. de Zapata (Bruner 
and Acufia); Manacas, Sta. Clara (Bruner)—Est. Exp. Agron. 
Cayamas (Schwarz); Santiago (Morrison)—-U.S.N.M. Recorded 
from Cuba by Signoret. 

Of the same general color as the preceding but somewhat smaller. 
The fore and hind femora of the male each armed with a short spine, 
the former sometimes bifid; the hind tibia straight and not serrate 
toothed along inner edge; the anterior margin of the pronotum not 
so deeply concave for the reception of the head. According to Blatch- 
ley this species occurs in Florida and several specimens from Bedford 
City, Va., are in the collection of the National Museum. 


Amnestus subferrugineus (Westwood) 


1837. Westwood, in Hope Cat. I: 19. 
1883. Signoret, Ann. Soe. Ent. Fr. 373; Pl. 10, Fig. 198. 
Jarahoeca Ote. (Bruner)—Est. Exp. Agron. Specimens in the 
U. S. National Museum collection are from the West Indian islands 
St. Vincent, Grenada, San Domingo, Martinique, and Dominica. 
This species is larger than the other two mentioned, averaging 
25-3 mm. long and of a ferruginous or dark castaneous color om 
the head, pronotum, scutellum, and beneath; the hemielytra are paler 
with castaneous maculations. The disk of the anterior lobe of the 
pronotum is smooth, exhibiting a row of coarse punctures along the 
anterior margin. The anterior femora of the male have a prominent 
oblique bifid tooth and the posterior femora are armed with a rather 
long, sometimes curved, spine before the apex. ] 


KEY TO CUBAN SPECIES OF AMNESTUS 


1. Color ferruginous to dark castaneous; pale hemielytra marked with cas- 
taneous; anterior femora of male with a prominent bifid spine; anterior 
disk of pronotum smooth subferrugineus (Westw.) 

Color yellow ferruginous; anterior femora of male unarmed or with a small ' 

spine; anterior disk of pronotum punctate 2 


: 
tered 
wide, 
losely 
leling 
else- 
ingles 
, few 
line 
wing. 
y 
1930 
IV, 
lerto 
TZ). 
044, 
nta- 
mar- | 
1 of 
ler 
the 
une- 
in 
obes 

Xas. 
all- 
Na- 
roll 


240 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


2. Posterior femora of the male armed with a very long spine and the posterior 
tibia curved and serrate along inner edge; anterior margin of pronotum 
deeply concave pusillus Uhler 

Posterior femora of male with a short, oblique spine and posterior tibia 
straight, not serrate, inwardly; anterior margin of pronotum not deeply 
‘concave. Smaller species pusio Stal 


Family PentTaToMIDAE 
Subfamily 
Megaris majusculus McAtee and Malloch 


1928. McAtee and Malloch, Proce. U. S. Nat. Mus. LXXII, Art. 
25, p. 6. 

Novaliches, Guantanamo (C. T. Ramsden). Known only from the 
holotype which is in the collection of the American Museum of Nat- 
ural History. 

Subfamily ScuTELLERINAE 


KEY TO CUBAN GENERA OF SUBFAMILY SCUTELLERINAE 


1. Venter devoid of a stridulating area on each side of the disk; ventral in- 
cisures gradually curved on central disk, abruptly arcuated before the lat- 
eral margins. Antenna with four segments; second segment very long in 
A, illustris, much longer than first. Odoriferous canal-long and distinct. 
Scutellum entirely covering abdomen Augocoris Burm. 

Venter provided with a stridulating area on each side of the disk, at least 
occupying the fourth and fifth segments. Antenna with five segments___ 2 

2. Pronotum with a distinct transverse impression near the middle. Head 

about as long as the pronotum, strongly convex Camirus Stal. 
Pronotum devoid of a transverse impression. Head shorter than pronotum_- 3 

3. Odoriferous orifice placed as close to the lateral margin of the metapleurum 
as to the posterior coxae, or more remote from the coxae than from the 
lateral margin of the metapleurum, very rarely prolonged in a canal 

Odoriferous orifice more remote from the lateral margins of the meta- 
pleurum than from the posterior coxae, most often (except in Diolcus) 
prolonged in a canal ee 5 

4, Seutellum not as wide as abdomen. Connexivum free. Head obliquely trun- 
eate anteriorly on each side. Pronotum and scutellum not spotted with 
red ae Tetyra Fab. 

Seutellum as wide or very nearly as wide as abdomen. Connexivum not 
entirely free. Head entirely rounded anteriorly. Pronotum and scutellum 
spotted with red Pachycoris Burm. 

5. Odoriferous orifice not terminating in a canal. Anterior face of tibia with 
two longitudinal grooves separated by a median longitudinal ridge 

Diolcus Mayr. 

Odoriferous orifice terminating in a distinct canal. Anterior face of tibia 

provided with a single wide, longitudinal groove_- 
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§. Canal from odoriferous orifice gradually expanded outwardly and turned 
abruptly forward at a right angle before lateral margin of metapleurum. 
Sixth ventral segment of abdomen not twice as long through middle as 
along lateral margin Sphyrocoris Mayr. 

Canal from odoriferous orifice straight, nearly transverse, the margins 
parallel. Sixth ventral segment of abdomen about twice as long through 
middle as along lateral margin ---Symphylus Dallas. 


Tetyra antillarum Kirkaldy 


1794. arcuatus (Fabricius), Ent. Syst. IV: 83. 

1909. antillarum Kirkaldy, Cat. Hem.-Cim. 284 (new name). 
Soledad (Myers)—M.C.Z. San Blas, Santa Clara Prov. (G. H. 
Rowe)—Est. Exp. Agron. 

A species fully as large as 7. bipunctata H. S., from which it may 
le distinguished structurally by the following differences: a little 
more depressed; head relatively shorter with lateral margins before 
eyes more strongly sinuate; lateral margins of pronotum more evi- 
dently sinuate. The antennae are usually distinetly banded with 
yellow and black. 

Pachycoris fabricii (Linnaeus) 


1771. Linnaeus, Mant. Plant. IT: 534. 

1863. Pachycoris wilsoni Uhler, Proc. Ent. Soc. Philad. II: 159. 
Soledad (Myers)—M.C.Z. ‘‘Cuba’’ (Uhler Coll.—U. S. N. M.) 
Uhler’s type of wilsoni, a female, is in the collection of the Na- 
tional Museum, also a male labeled ‘‘Cuba’’—‘‘Gundlach’’ in Uhler’s 
vel known hand. The male specimen lacks the two yellow patches 
m the head and the yellow maculations below are reduced to only 
the outer apical angle of the metapleurum and a small spot on either 
side of the fifth and sixth abdominal segments. We conclude that 
wilson is only a color form of the West Indian fabricii. It was re- 
ported from Cuba by Guérin as Scutellera (Pachycoris) nitens Dallas. 


Diolcus boscii (Fabricius) 


1798. Fabricius, Ent. Syst. Suppl. 529. 

1868. Symphylus politus (Walker), Cat. Hem. III: 518. 
Taco Taco (Bruner, Acuiia, and Ballou); Santiago de las Vegas 
(Aeuia and Bruner); Camagiiey (Acuiia); Vifiales (Bruner)—Est. 
Ixp. Agron. Soledad (Myers and Salt)—M. C. Z. 

Recorded from Cuba by Guérin. It may be readily distinguished 
ttm the other species of the genus by the longer rostrum which 
aches well behind the posterior coxae; abdomen ventrally deeply 
tate in front; golden green punctures dorsally and ventrally; also 
With more or less distinct irregular pale dots on scutellum. 
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Dioleus variegatus (Herrich-Schaeffer ) 
1836. Herrich-Schaeffer, Wanz. Ins. III: 106, Fig. 332. 


las Vegas (Barreto) ; Camagiiey (Acufia); Palmira (Ballou) ; Ita 
(Cardin)—Est. Exp. Agron. Soledad (Myers)—M.C.Z. Cayamy 
(Schwarz); San Blas de Rio (Mann); Central Jarona (Scaramy 


za); Baragué (Scaramuzza)—U. 8S. N. M. 
Diolcus irroratus (Fabricius) 


1775. Fabricius, Syst. Ent. 699. 

1923. D. boscii Barber (nee Fab.), Amer. Mus. Nov. No. 75:12 

Camagiiey (Acufia); Cojimar (Bruner); Hoyo Colorado (Em 
morado)—Est. Exp. Agron. Baragué (Scaramuzza)—U. S. N. il 
Guérin reported this from Cuba; it is much less numerous ther 
than either of the foregoing species of Diolcus. 


KEY TO SPECIES OF DIOLCUS FROM CUBA AND UNITED STATES 


. Head longer, very nearly as long as wide, not punctate to extreme edge 
Lateral margin of the pronotum slightly concavely arcuate before the mit- 
dle. Venter shallowly grooved anteriorly. Antennae basally pale, apically 
banded with black. Not punctate with green_ variegatus (H. 8) 

Head shorter, nearly one-third or more wider than long, as seen dorsally 
punctate to extreme edge. Lateral margins of pronotum either straight 
or lightly convexly arcuate. Antennae pale or very lightly tinted with 
brown 

. Lateral margins of pronotum straight, humeri obtusely angled. Head, pro 
notum, scutellum, and corium punctate with green. Venter smooth, with 
a few scattered brown and green punctures; a deep groove anteriorly 
running to middle of the fourth segment boscit (Fab). 

Lateral margins of the pronotum lightly convexly arcuate; humeral angles 
more rounded. Venter with the first three segments shallowly grooved_ 

. Head relatively shorter and broader, three-fifths wider than long, forming 
with the two lateral lobes a bluntly rounded apex. Pronotum punctate # 
edge; conspicuous greenish punctures on head and pronotum. Scutellu 
laterally furnished with a round black spot. Venter profusely punctale 
on both sides of middle. (Florida, Texas, ete.)----chrysorrhoeus (Fab). 

Head relatively longer, somewhat over one-fourth wider than long, formilg 
with the two lateral lobes a more acute angle. Not punctate with gree 
Pronotum not punctate along pale, lightly reflexed lateral margins. Vente ® 
smooth, with large scattered brown punctures irroratus (Fab). 


Sphyrocoris obliquus (Germar) 


1839. Germar, Zeits. Entomol. I: 94. 
Manzanillo (Bruner and Ballou); Santiago de las Vegas ( 
ner, Barreto, and Acufia); Isla de Pinos (Ballou); Sierra Raw 
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(Acufia and Bruner); Camagtiey (Acuiia); Puerto Tarafa (Bru- 
de Bet) Baraguaé (Stahl and Bruner)—Est. Exp. Agron. Soledad 
(Salt) C.Z. Jababo (Scaramuzza); Central Jarona (Stahl) ; 
“Cuba’’ (Uhler)—U. S. N. M. 
This is a common species throughout the West Indies, southern 
Florida, Mexico, Central America, and Colombia. In this genus the 
silcus from the odoriferous orifice is apically abruptly bent forward 
at a right angle and expanded into a punctate area. Guérin first 
reported this species from Cuba. 


Symphylus caribbeanus Kirkaldy 


1857. Scutellera obliqua (Guérin), La Sagra, Hist. Cuba. Ins. 362 
(not Germar). 

1909. Symphylus caribbeanus Kirkaldy (new name), Cat. Cim. 
280. 

1914. Symphylus deplanatus Barber, Bull. Am. Mus. Nat. Hist. 


edge 
e mi @XXXIII: 526 (not Herrich-Schaeffer). 
ap 1926. Symphylus deplanatus Blatchley, Heterop. E. No. Amer. 43 


(not Herrich-Schaeffer ). 
Nagua, Oriente (Bruner and Ballou) ; San Nicolds, Oriente (Bru- 
nr); Sierra Rangel, Pinar del Rio (Hermano Roberto)—Est. Exp. 
BAgron. Soledad (Salt)—M.C.Z. ‘‘Cuba’’ as Mesotrypa sinuosa: 
Uhler—U. S. N. M. a 
This variably marked species also occurs in Florida from whence 
' Bit was differentiated by Hart and Malloch as Symphylus sp. (Bull: 
Nat. Hist. Surv. Ill. 171, 1919) _to distinguish it from Stethaulax 
marmoratus Say with which, it had been confused. The specimens 
in the National Museum collection from Ft. Valley, Ga., referred. 
fo Symphylus deplanatus by Professor Blatchley, are all Stethauax 
marmoratus. Symphylus caribbeanus differs from the foregoing spe- 
ties by having the head more acutely produced anteriorly. It may 
’ well to remark in this connection that after a careful comparison 
ofa long series of Stethaulax from the United States with several. 
Neotropical species of Symphylus we have come to the conclusion that 
le former is not deserving of generic rank and that the two genera 
should be combined. The bisuleate tibia, the only character relied. 
for differentiating Stethaulaz, is not at all evident. Symphylus. 
e“Panatus H. S. differs from caribbeanus in its greater size and more. 
‘PPiinly impressed, recurved margins of the pronotum. 
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Camirus porosus (Germar) 


1839. Germar, Zeitschr. Entom. I: 108. 

Camagiiey (Acuiia)—Est. Exp. Agron. Soledad (Salt)—M.C.7 
Cayamas (Schwarz)—U. 8S. N. M. 

The only species of the genus found in Cuba. It is dull black 
densely punctate above and below, with the exception of the stridn. 
lating areas on the venter. The odoriferous orifice or osteole is not 
continued in a groove, and the pronotum has a distinct transverse 
impression near the middle. About 4 mm. long. 


Augocoris illustris (Fabricius) 


1781. Cimex sexpunctatus Fabricius, Spee. Ins. IT: 
preoc. ). 

1781. Cimex illustris Fabricius, Spee. Ins. IT: 340. 

1863. Augocoris poeyi Uhler, Proc. Ent. Soc. Philad. II: 158, 

Camagiiey (Acuifia); Santiago de las Vegas (Barreto, M. Pl 
sencia) ; Taco-Taco (Acufia)—Est. Exp. Agron. Jobabo (Stall); 
**Cuba’’ (Uhler coll.) —U.S. N. M. 

A large species 13-17 mm. long, which shows a most remarkable 
variation in both color and form. At one extreme the insect is black 
above, slightly purplish, marked with orange red as follows: a lt 
gitudinal median vitta on pronotum; three maculae on scutellum, 
two roughly triangular ones on either side before center, and a large 
sagittate macula behind, the point touching apical margin. Beloy, 
this form is entirely black except the abdomen which is orange re 
marked with black as follows: the genital segment, the central por 
tion of the sixth segment, and a large subquadrate spot on either 
side of the remaining segments; also a similar series of spots abl 
almost covering the connexivum. The tibiae and antennae are waslel 
with dark metallic purplish or greenish blue. A. poeyi Uhler is nett 
this form but the red markings are larger. The anterior and pit 
terior edges of the postpectus and the exterior edge of the scutellm 
are not white, however, in our specimens, although rather pale.it 
some of them. At the other extreme the species is largely testacddll 
to ivory white, sometimes washed with brownish above, with no 
except for fusco-piceous markings on head and a rounded spot 
either side of the second ventral segment just below the spirate 
This spot and the metallic greenish or purplish blue tibiae and # 
tennae are constant for all varieties but less noticeable on the vel 
dark forms. The femora of the paler forms are rich brownish yell 


Between these two extremes there are numerous variations (l 
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bining orange or orange red, clay yellow, and black, but following 
the same general pattern. 

More remarkable still is the variation in morphology shown by 
this species. The dark form is very coarsely rugose above, tram. 
versely so on pronotum and anterior portion of scutellum, the latter 
being strongly and irregularly sculptured behind. This form is prob 
ably the same as A. rugulosus H. S. The other extreme, the pal 
variety, has both the pronotum and scutellum perfectly smooth. 
These two extremes blend one into the other through intermediate 


forms. This is well demonstrated by a series of 20 specimens reare Da 
by Mr. J. Acufia at Camagiiey, Cuba, from a single group of freshly 
hatched nymphs found on a Sapotaceous tree, Chrysophyllum liv 
forme Lin., the only plant on which this insect has so far been ob Se 
served in Cuba. 
In the National Museum collection there is a specimen from Puerty 
Rico which agrees with the dark variety of this species from Cubaff * 
No specimen of A. poeyi identified by Uhler is in the National Mb- 3 
seum collection. M 
Augocoris ilustris has a wide distribution from Mexico through 
Central and South America as far south as the Argentine Republicf 6 Ro 
Guérin reported it from Cuba as Scutellera (Augocoris) cretact : 
Voet. and pallida Pal. Beauv., both being color varieties .of thi 
species. 
Subfamily GraPHOSOMATINAE Ros 
Amaurochrous dubius (Palisot de Beauvois) 
1805. Palisot de Beauvois, Ins. Afr. Amer. p. 33, Pl. VI, Fig.é H 
(Podops). 7. Late 
Described from Cuba. In the National Museum collection ther, — 
are two specimens from Florida, one from Georgia, and one fru , i 
Cuba. It is considerably larger than cinctipes Say and differs from Ni 
that species in the much more produced processes of the anteri ad 
angles of the pronotum which project well beyond the line of tf Late: 
eyes. me 
Subfamily Penta ToMInaE 9%. Secor 
KEY TO CUBAN GENERA OF SUBFAMILY PENTATOMINAE "il 


1, Basal segment of rostrum not inserted near front of bucculae, set bebitl 
middle of head, and apex extended far behind base of head. Rostrm 
very long, nearly reaching to apex of abdomen. Scutellum extended 
nearly to apex of abdomen Coriplatus White Secon 

Basal segment of rostrum inserted near front of bucculae, apex never & 
tended far beyond base of head. Scutellum mediocre________-_---- “ 
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9, Lateral lobes (jugae) of head preapically toothed or obtusely angled. 
Lateral margins of pronotum armed with stout teeth. Head nearly or 
quite as long as pronotum. Bucculae extended to base of head 

Brochymena A. and 8. 

Lateral lobes of head not furnished with a preapical tooth or obtusely 

angled. Lateral margins of pronotum either serrate or smooth, rarely 
armed with teeth (Neopharnus). Bucculae variable 

3, Lateral lobes (jugae) of head acute at apices, surpassing tylus but not 
contiguous before it. Humeral angles of pronotum acute or acutely 
spinose 
Lateral lobes of head (jugae) most commonly obtuse anteriorly or if acute 
then the tylus much longer than jugae (Proxys) 

4, Second ventral segment of abdomen produced in a distinct anteriorly di- 
rected spine. Mesosternum with a strongly elevated longitudinal median 
carina = Arvelius Spin. 
Second ventral segment of abdomen not produced in a distinct spine. Meso- 
sternum with a low median carina. Apex of femora armed above with 
a minute spine Loxa A, and 8. 

5. Metasternum provided with a large, smooth, flattened plate, bifid or notched 
posteriorly to receive the abdominal process from the second ventral seg- 
ment. Lateral lobes (jugae) of head apically contiguous or nearly so_- 
Metasternum devoid of smooth plate; posterior coxae contiguous or nearly 
so. Lateral lobe of head more rarely contiguous 

6. Rostrum short, apex most commonly not extended beyond anterior notch of 
metasternal plate; basal segment not extended behind base of head. 
Metasternal plate extended anteriorly to at least the middle of the meso- 
sternum and distinctly bifid anteriorly. In Cuban species humeral angles 
not at all prominent Edessa Fab. 
Rostrum long, extended onto venter of abdomen; basal segment surpassing 
buceulae and extended beyond base of head. Metasternal plate but 
slightly extended anteriorly on the mesosternum, obtusely concave before. 
Humeral angles prominent. Body less convex ventrally 

7, Lateral margins of pronotum with several long teeth. Dorsal parts dis- 
tinctly pilose Neopharnus Van Duz. 
Lateral margins of pronotum unarmed. Dorsal parts not pilose 8 

8. Lateral margins of pronotum straight. Third segment of rostrum much 
longer than second. Second and third segments of antenna subequal__ 
Praepharnus n. g. 
Lateral margins of pronotum more or less concavely sinuate. Second seg. 
ment of antenna much shorter than third Pharnus Stal.- 

9. Second ventral segment of abdomen produced anteriorly in a distinct spine 
or well defined tubercle 10 
Second ventral segment of abdomen neither produced in a distinct spine 
nor definite tubercle 16 

10. Spine of second ventral segment of abdomen long, surpassing posterior 
coxae 11 
Second ventral segment of abdomen either armed with a shorter spine or 
only with a well defined tubercle 12 
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11, First antennal segment extended beyond margin of head. Connexivum of 
abdomen widely exposed and alternately banded with red and black, 

18 mm. long. Vulsirea Spin. 

First antennal segment not reaching to margin of head. Connexivum of 
abdomen not at all or narrowly exposed, unicolorous. 10 mm, long or 
Piezodorus Fieb. 


Lateral margins of pronotum very strongly, concavely sinuate; humeral 
angles bluntly prominent, rounded. First antennal segment surpassing 
margin of head. Ventral abdominal spine attaining middle of posterior 
coxae. Anterior tibiae distinctly, longitudinally suleate___Modicia Stal. 

Lateral margins of pronotum most commonly nearly straight, if strongly 
convex then the humeral angles very acute or spinose 

. Second ventral segment of abdomen armed with a distinct spine either 
projected between the posterior coxae or at least somewhat produced and 
subacute. Canal from odoriferous orifice long and attenuated, tapering 
to a very acute point reaching nearly as far as posterior lateral angle 
.of mesopleurum. Cuban species pure green Acrosternum Fieb. 

Second ventral segment of abdomen elevated in a well defined obtuse tu- 


. Canal from odoriferous orifice short, not reaching to middle point of meta- 
pleurum; margins of canai elevated. Cuban species clear green_ 
Nezara A. and §. 


Canal from odoriferous orifice long and attenuated, acute apex reaching 


nearly as far as posterior lateral angles of mesopleurum 
Anterior tibia distinctly, longitudinally sulcate. Head across eyes wide, 
more than one-half the greatest diameter of the pronotum. Second seg- 
ment of antenna much longer than one-half the length of fifth segment. 
Anterior margin of pronotum calloused. Lateral margin of pronotum, 
anteriorly, distinctly impressed Pallantia Stal. 
Anterior tibia obsoletely or not at all suleate longitudinally. Head across 
eyes distinctly less than one-half the greatest diameter of the pronotum. 
Second segment of antenna about one-half the length of fifth segment. 
Anterior margin of pronotum not calloused Banasa Stal. 
16. Head long, not immersed to eyes; tylus very acutely produced before the 
jugae. Humeral angles of pronotum very acutely or spinously produced. 
Odoriferous orifice not produced in an evident canal__._Prowys A. and 8. 
Head immersed to eyes; tylus neither acute nor much produced before 
17. Odoriferous orifice terminating in a long, attenuated, acute canal, reaching 
halfway or more to margin of metapleurum 18 
Odoriferous orifice either devoid of a canal or with a very short one not 
reaching halfway to margin of metapleurum y 
18. Anterior and lateral margins of pronotum strongly impressed and reflexed 
or elevated. Pleura and venter very obsoletely punctate, shining. Brightly 
colored, red and black Arocera Spit. 
Anterior and lateral margins of pronotum scarcely impressed and not re 
flexed. Dorsal and ventral parts distinctly and profusely punctate, 
searsely shining. Green species Thyanta Stal. 


| 
19, 
0 
20, B 
12 

13 B 
a1. A 
14 
q F 
| li 
| 
A 
Guia 
head 
the 
spati 
| trum 
of w, 
1 
Blan 
Log 
“Cul 


THE CYDNIDAE AND PENTATOMIDAE OF CUBA 249 


19, Odoriferous orifice set almost between the outer limits of the middle and 
posterior coxae, not terminating in a canal. Variegated species 
Murgantia Stal. 
Odoriferous orifice more remote from coxae, either terminating in a canal 
or merely auriculate exteriorly 20 
90, Bucculae rather short, extending as far as anterior margin of eyes; basal 
segment of rostrum much extended beyond bucculae. Basal segment of 
antenna extending beyond margin of head. Anterior and lateral margins 
of pronotum strongly impressed and reflexed. Canal from odoriferous 
orifice distinct but short, not reaching to middle of metasternum; abruptly 
terminating; margins calloused. Large red and black species 
Runibia Stal. 
Buceulae extending to base of head or very nearly so; basal segment of 
rostrum most commonly not much longer than bucculae. Anterior and 
lateral margins of pronotum not strongly impressed or reflexed. Odori- 
ferous orifice auriculate exteriorly without a distinct canal 21 
21. Anterior tibia provided with a distinct, wide, longitudinal sulcus. Lateral 
margins of pronotum, at least anteriorly, denticulate or crenulate---_-- 
_.---Euschistus Dall. 
Anterior tibia either devoid of a longitudinal sulcus or with a very nar- 
Tow one 
22. First segment of rostrum not longer than bucculae. Head as long or 
* very nearly as long as pronotum. Anterior disk of pronotum devoid of 
a smooth, calloused, yellow spot on each side Solubea Bergr. 
First segment of rostrum somewhat longer than bucculae, the latter more 
elevated. Anterior disk of pronotum with a smooth, calloused, yellow 
spot on each side Mormidea A. and 8. 


Coriplatus depressus White 


1842, White, Trans. Ent. Soc. Lond. III: 90. 

“‘Cuba’’—U. S. National Museum in the Uhler collection. 

A new record, as this has hitherto been recorded only from British 
Guiana and Colombia. It is a very flattened hemipteron with a long 
head, in which the juga meet well before the tylus; the margins of 
the pronotum are provided with three large spines; the scutellum is 
spatulate, very long, reaching to the apex of the abdomen; the ros- 
trum reaches, or nearly reaches, the apex of the abdomen, the venter 
of which is longitudinally suleate. 


Brochymena poeyi Guérin 


1857. Guérin in La Sagra, Hist. Cuba, Ins. 365; Pl. XIII, Fig. 1. 

Santiago de las Vegas (Barreto, Bruner, Acufia, and Otero) ; Casa 
Blanca (Bruner) ; Hoyo Colorado (Enamorado) ; Havana Prov. and 
Los Palacios (Betancourt, Acufia, and Barreto)—Est. Exp. Agron. 
“Cuba’’—U. §.N. M. Also recorded by Gundlach from eastern Cuba. 

Very clearly related to arborea but differs from that species by 
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having the truncated humeral angles slightly more projecting; teeth p 
along the lateral margins of the pronotum fewer and more irregular; § 4, 
Jateral margins of the head anteriorly more converging; subapical th 
tooth less pronounced; bases of antennal segments 2-5 distinctly and eit 


widely pale ringed. fk 
Mormidea pictiventris Stal 


vel 
1862. Stal, Stett. Ent. Zeit. XXTIT: 103. 
Santiago de las Vegas (Cardin, Houser, and Bruner) ; Camagitey 
(Acufia) ; Palmira (Ballou) ; Nagua, Oriente (Bruner and Ballou); 
Las Animas, Sierra Rangel, Pinar del Rio (Cardin, Houser, and 
Bruner); El C.bre (Bruner); and Santa Barbara, Isle of Ping . 


(Bruner)—Est. Exp. Agron. 

This is a common and widely distributed species from Mexi By 
south through Central America to Colombia and the West Indies 
It is a fuscous or fusco-ferruginous species on which the pale cl- 
loused markings are very conspicuous. The submarginal vittae of th ltr 
-scutellum extend posteriorly as far as the frena; the humeral angls§ mar 
are not at all prominent. It has much the appearance of Mormidu§ are 


lugens Fab. is sl 

Mormidea cubrosa Dallas rour 

1851. Dallas, List Hem. 1: 247. 
“1872. Mormidea sordidula Stal, Enum. Hem. IT: 21. 
Santiago de las Vegas (Bruner); Nagua, Oriente (Bruner ani : 

Ay 


Ballou) ; El Cobre, Oriente (Silvestri and Bruner); Jarahueca, Ot. 
(Bruner) ; Nueva Gerona, Isle of Pines (Bruner and Bouclé)—st. ve 
Exp. Agron. 

Stal described sordidula from Texas. Comparison of py, 
from that state with those from Cuba and Jamaica shows that thy 1 


are the same and answer to Dallas’s description of the species from 8 
Jamaica. There is little question that Stal’s name will have tok P 
treated as a synonym. This is a rather small ferruginous speti# : 
with the pale markings of the seutellum much reduced. Ae 
Mormidea angustata Stal 

1862. Stal, Stett, Ent. Zeit. XXIII: 102. fi 
Taco-Taco (Bruner, Acufia, and Ballou); Camagiiey (Acuia)§ 
Puerta de Golpe, Pinar del Rio (Houser); Santa Fe and Columbia =f 
Isle of Pines (Bruner and Bouclé)—Est. Exp. Agron. McKinle ‘ Pest 
Columbia, and Nueva Gerona, Isle of Pines (Link)—U.S.N.M. op 
Described from Mexico and a fairly common species in Cent ve 


America. Heidemann recorded it from the Isle of Pines. It si - 
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paler, more ferruginous punctate species than pictiventris Stal, and 
the submarginal calloused vittae of the secutellum extend as far as 
the frena; costal margins of the corium frequently reddish; humeri 
either spinose or angulated. There is some question as to whether 
or not this is a synonym of M. scutellata Westwood, which it may 
very well be. 

Mormidea albisignis Stal 


1872. Stal. Enum. Hem. II: 220. 

Baracoa and Nagua, Oriente (Bruner and Ballou); Sierra Ran- 
gel, Pinar del Rio (Acufia and Bruner): Santiago de las Vegas 
(Bruner) ; ‘‘El Hospital,’’ Isle of Pines (Bruner and Bouclé)—Est. 
Exp. Agron. La Milpa, Cienfuegos (Salt)—-M.C.Z. Near Vifales 
—A.M.N.H. Baragué (Plank); Cayamas (Schwarz)—U. S. N. M. 

This species described from Cuba, measures 5-6 mm. in length. 
It resembles rather closely M. ypsilon (Linn.) in its general color and 
markings. Stal states that the second and third antennal segments 
are equally long, but in most of the specimens before us the second 
is slightly longer than the third segment. The humeri may be either 
rounded or spinose. Guérin lists M. ypsilon from Cuba but we have 
not seen it from that island. 


KEY TO CUBAN SPECIES OF MORMIDEA 


1, Apical angles of sixth abdominal segment of male and seventh of female 
plainly spinose; humeral angles variable, either spinose or obtuse------- 2 
Apical angles of sixth abdominal segment of male and seventh of female 
sometimes acute but not spinose; humeral angles always obtuse or rounded 3 
2. Posterior margin of the male hypopygium strongly concavely sinuate in the 
middle; tylus not extended beyond apices of juga; membrane vitreous; .. 
submarginal calloused vittae of scutellum extended to frena, not incurved 
posteriorly; pleura each marked with a small black spot; venter nearly . 
or quite immaculate; ferruginous punctate species with wide costal mar- 
gins often reddish angustata Stal. 
Posterior margin of the male hypopygium feebly concavely sinuate in the 
middle; tylus slightly extended beyond apices of juga; membrane em: 
browned; submarginal calloused vittae of the scutellum not as long as 
frena, these incurved, contiguous or nearly so about the middle of scutel- 
Jum; heneath devoid of broad black stripes. Heavily infuscated species 
albisignis Stal. 
2. Posterior margin of the male hypopygium strongly concavely sinuate in the 
middle; membrane embrowned; submarginal calloused vittae of the scu- 
tellum extended as far as the frena; sternum black; pleura heavily and 
venter trivittate with fuscous. Fuscous or fusco-ferruginous species... 
-- pictwentris Stal. 


. 
teeth 

gular; 

apical 

ly and 

nagiley 

allou); 

rT, and 

Pines 

Mexico 

Indies, 

ale cal- 

> of the 

angles 

er 

ca, (te 

ecimens 

vat they 

es from ' 

e to be 
speci 


252 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


Posterior margin of the male hypopygium feebly concavely sinuate in the 
4 middle; membrane vitreous; scutellum with a small, yellow, calloused 
i spot in each basal angle which is rarely extended into vittae; marked 


beneath much as in preceding species. Ferrugino-griseous species__-_. 
cubrosa Stal, 


Solubea pugnax (Fabricius) 


1775. Fabricius, Syst. Entom. 704. 

Los Palacios (Betancourt) ; Sierra Rangel, Pinar del Rio (Acuia 
and Bruner); Santiago de las Vegas, Havana Prov. (Pla, Barreto, 
and Bruner); Cunagua and Holguin, Oriente (Bruner); Palmira 
(Ballou); Bahia de Cochinos, Santa Clara (Bruner); Camagiiey 
(Aeufia); Baragué, Camagiiey Prov. (Stahl and Bruner) ; Holguin, 


Oriente Prov., and Manzanillo (Bruner and Ballou)—Est. Exp. 1 
Agron. Soledad (Salt)—M.©.Z. Cayamas (Schwarz)—U.S.N.M§ 
San Carlos Est., Guantanamo and near Viflales—A. M.N. H. Clare 
A common species in Cuba and other West Indian Islands and §"t): 
differing in no respect from specimens taken in our southern states fi los | 
Recorded from Cuba by Guérin as Pentatoma (Mormidea?) typhoeus § Est. 
Fab. Caya 
Solubea insularis (Stal) (Mor 
1872. Stal, Enum. Hem. IT: 22. 1 
1857. Pentatoma (Mormidea) geographica Fabricius (var.), Gué [te b 
rin in La Sagra, Hist. Cuba Ins. 369. thus i 
1893. Mormidea guerini Lethierry and Severin, Cat. Gen. Hem first ; 
I: 123 (new name). that t 
1902. Oebalus insularis var. similis Kuhlgatz, Berl. Ent. Zeit. 253 ftither 
Santiago de las Vegas (Bruner); Las Animas, Sierra Range, § (linn 
Pinar del Rio (Houser, Hutson, Cardin, Acufia, and Bruner) ; Hoy 
Colorado, Havana Prov. (Enamorado and Bruner); Palmira, Sant 
Clara Prov. (Ballou); Nueva Gerona, Isle of Pines (Bruner andj. Hum 
Bouclé)—Est. Exp. Agron. Soledad (Salt)—M.C.Z. Jatiboniog ™ 
and Baragué (Scaramuzza); Santiago de las Vegas (Cardin); ( “a 
yamas (Schwarz); Havana—U.S.N.M. Pinar del Rio—A. M.N.H 
Specimens of this same species are contained in the collection df 8 
the National Museum from Florida, Mexico, Honduras, Panama, and * Later 
Haiti. In spite of its appearance it belongs to Solubea rather thage 
Mormidea from the fact that the basal segment of the rostrum dos a 
not exceed the bucculae, the fore tibia are suleate as in S. pugnim® 1... 
(Fab.), and the pronotum lacks the usual calloused spots. Some colt int, 
varieties of it may be very easily confused with Mormidea ypsi@@ sul 


(Linn.) as was evidently the case with Guérin, who records thi 
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gecies from Cuba. It varies in color from ferruginous to dark cas- 
taneous. The scutellum is particularly variable, being frequently 
vith little or no evidence of calloused spots or more or less com- 
pletely covered with smooth, calloused, yellow spots. This latter form — 
Kuhlgatz described as var. similis from Colombia. The humeral an- 
ges are sometimes spinose. The hypopygium of the male has a dis- 
tinct central lobe as noted by Stal. This is the species recorded by 
the senior author in his Florida List as Mormidea guerini Leth. and 
Sev. and is so treated by Blatchley in Heteroptera of Eastern North 
America. 


Solubea linki (Heidemann) 


1917. Mormidea linki Heidemann Ann. Carnegie Mus. XI: 351. 

Calabazar, Havana Prov. (Bruner); Bahia de Cochinos, Santa 
(lara Prov. (Bruner); Baragudé, Camagiiey Prov. (Stahl and Bru- 
ner); El Cobre and Manzanillo, Oriente Prov. (Ballou and Bruner) ; 
los Indios and El Hospital, Isle of Pines (Bruner and Bouclé)— 
Est. Exp. Agron. Columbia, Isle of Pines (Link); Havana and 
(ayamas (Schwarz); Baragué (Stahl); 12 miles north of Santiago 
(Morrison) —U.S.N.M. Near Pinar del Rio—A. M.N. H. 

This is much smaller than the other two species mentioned, in which 
the basal segment of the rostrum does not exceed the bucculae, and 
thus it is included in Solubea rather than in Mormidea where it was ' 
first placed by Heidemann. It differs from the other two species in 
that the anterior tibia is not suleate. The humeral angles may be 
tither angulated or spinose. It does not approach Mormidea ypsilon 
(linn.) in structure or appearance as stated by Heidemann. 


Hoyo 
Santa KEY TO CUBAN SPECIES OF SOLUBEA 
xy and! Humeri armed with long, anteriorly directed spines; anterior tibia longi- 
i tudinally suleate; spiracles black; posterior margin of male hypopygium 


(ventral view) concave. Large species, 10-12 mm._----- pugnaz (Fab.). 
Humeri either angled or shortly spinose; posterior margin of male hypo- 
pygium (ventral view) lobate in the center; smaller species, not. over _ 
8&9 mm. 2 
* Lateral margins of pronotum very lightly concavely arcuate; humeri either 
angled or spinose; anterior tibia longitudinally suleate; spiracles not 
black; posterior margin of male hypopygium very strongly lobate in the 
center tice insularis (Stal). 
lateral margins of pronotum strongly concavely arcuate and slightly erenu- 
late; humeral angles shortly spinose; anterior tibia not longitudinally 
suleate; spiracles black; posterior margin of male hypopygium much 
more feebly lobate in the center-----~- linki (Heid.)~ 
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Euschistus acuminatus Walker 


1867. Walker, Cat. Hem. Het. II: 246. 

Nagua, Oriente Prov. (Bruner and Ballou) Taco Taco, Pinar dd 
Rio Prov. (Ballou, Acufia, and Bruner); Santiago de las Vega 
Havana Prov. (Pla and Bruner), St. Tomas, Peninsula de Zapat, 
Santa Clara Prov. (Bruner and Acufia) ; Camagiiey, Camagiiey Pro, 
(Acuiia)—Est. Exp. Agron. Central Jaroni (Scaramuzza) ; ‘‘(h. 
ba’’ (3 specimens labeled E. thoracicus Dallas var. by Uhler)—U.§ 
N. M. 

This species was determined as E. thoracicus Dallas by Uhler ani 
Gundlach but the specimens agree better with Walker’s acwminaty 
described from San Domingo. ‘‘Thorax with a black hook-shape 
mark on each side in front and with a black band between the spins 
which are black and slightly ascending, ete.’’, will serve to identify 
this species. 


Euschistus crenator (Fabricius) 
Plate XXV, Fig. 2 


1794. Fabricius, Ent. Syst. IV: 101. 
Vifiales, Pinar del Rio Prov. (Bruner)—Est. Exp. Agron. 
This species has been listed from Cuba as well as from other We 


comparative differences it is often confused with it. We have sew 
specimens from Dominica, Grenada, St. Croix, Jamaica, and Puerh 
Rico in the National Museum collection. The male hypopygium @ 
genital segment in this species is narrower, about twice as wide 
long, and much more feebly excavate behind than in bifibulus al 
the sixth abdominal segment with its lateral posterior angles mom 
nearly form a right angle. The teeth along the lateral margins iff! 
the pronotum are more evident and usually black. The humeral ag 
gles are variable. There is little or no evidence of a transverse p 


Euschistus bifibulus (Palisot de Beauvois) 
Plate XXV, Fig. 3 


1805. Palisot de Beauvois, Ins. Afr. Amer. 148; Pl. X, Fig 

Santiago de las Vegas on Egg Plant and Solanum torvum (6 Omaja, 
din, Hutson, Houser, and Bruner); Hoyo Colorado (Enamorado Santa ( 
Bruner); Punta Brava-Havana Prov., Vifiales and Sierra Rang Pinar ¢ 


Pinar del Rio Prov. (Bruner and Acufia); Palmira, Santa 


Pre 
(Bi 
eren 
brog 
the 
abdc 
angl 
or le 
betw 
in 
cords 
| (2 ¢ 
19 
19 
Indian Islands. As it can be distinguished from bifibulus chiefly bg No. A 
19: 
Ca 
Uhle: 
De 
OM 
fron 

da. 
enat 
streak on the pronotum. F. pustulatus P. B. and obscurus (malgmth a 
Pal. Beauv. are synonyms. It appears to be a rare insect in Culgtum | 
as it is represented by only one specimen in the material before wy taract 
or difit 
(-8 m 


THE CYDNIDAE AND PENTATOMIDAE OF CUBA 255 


Prov. (Ballou); Camagiiey, Camagiiey Prov. (Acufia); Seboruco 
(Bruner) ; Nagua (Ballou and Bruner) in Oriente Prov.—Est. Exp. 

7. male of this common species is easily differentiated from 
eenator (Fab.) by the hypopygium being decidedly wider than long, 
broadly and deeply excavate behind; sixth abdominal segment with 
the posterior lateral angles acutely spinose; female with the seventh 
sbdominal segment extended in acutely spinose projections; humeral 
agles generally produced, acute or spinose; pronotum with a more 
or less evident pale impunctate streak running across the pronotum 
between the humeral angles; teeth along the lateral margin finer and 
inmost cases pale. The size varies from 8-11 mm. Gundlach re- 
rds this as Euschistus bifibulus, No. 341, in his collection. 


Euschistus obscurus (Palisot de Beauvois) 


1805. Palisot de Beauvois, Ins. Afr. Amer. 149; Pl. 10, Fig. 9 
(9 only). 

1907. Euschistus ursus Van Duzee, Bull. Buffalo Soe. Nat. Sei. 
VIII: 8. 
1926. Euschistus bifibulus Blatchley (nec Pal. B.), Heteropt. E. 
yg Amer. 140. 
ive seg Luscristus atromaculosus Barber, Bull. Bklyn. Ent. Soe. 


Puertif XXII: 241. 
gium i Camagiiey, Camagiiey Prov. (Acufia)—Est. Exp. Agron. ‘‘Cuba’’ 
wide ag (Uhler coll.) —U. S. N. M. 


Deseribed from San Domingo. Van Duzee described it as ursus 
ma ‘tom Jamaica and Haiti. Under the latter name Heidemann records 
®t from the Isle of Pines. E. atromaculosus was described from Flo- 
utda. Guérin recorded it from Cuba as obscurus and Gundlach as 
trenator. The anterior face of the pronotum is heavily infuscated, 


Tse 
- (maki§vith a distinct, transverse, pale streak between the humeri; the co- 
in Culgtium has a number of scattered small black spots which are quite 


ws laracteristic of the species and readily distinguish it from crenator 
bifibulus. 
Euschistus crassus Dallas 


1851. Dallas, List Hem. I: 205. 
Santiago de las Vegas, Havana Prov. (Otero); El Cobre and 
@ maja, Oriente Prov. (Bruner); Sto. Tomds, Peninsula de Zapata, 
Santa Clara Prov. (Bruner)—Est. Exp. Agron. 1214 k. south of 
aginar del Rio and 7 k. north of Vifiales—A. M.N. H. 
m™ Although all of the specimens before us are considerably smaller 
-8 mm.) than specimens from Florida, which will run 10-11.5 
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mm. long, we can find no structural differences to warrant its de. 
scription as new. It is very convex below with the short humerd 
spines directed somewhat obliquely forward; a more or less evident 
ealloused pale line runs across the disk between the humeral angle. 


KEY TO CUBAN SPECIES OF EUSCHISTUS 


1. Male hypopygium with posterior margin (ventral view) broadly and deeply 
excavate; posterior apical angle of sixth abdominal segment acutely 
spinose; apical angles of the seventh segment in female attenuate, acute; 
a more or less evident pale streak across the pronotum between the 
humeral angles bifibulus (Pal. B.) 

Male hypopygium either subtruncate posteriorly or feebly excavate or 
lightly lobate in the center. 

. Male hypopygium with posterior margin nearly truncate and with a slight 
median lobe; body beneath strongly convex, ferruginous punctate; secu 
tellum rather broad at. apex crassus Dall, 

Male hypopygium feebly excavate posteriorly; body moderately convex be- 
neath with concolorous punctures; scutellum narrow at apex 

. Posterior lateral angles of the sixth abdominal segment in the male and 
seventh in the female produced, spinose; humeri strongly spinose. A few 
marks in front and an irregular line across the posterior disk black---- 

acuminatus Walker. 

Posterior lateral angles of the sixth segment in the male acute, not produced 

or spinose ; pronotum without black fascia 


. Male hypopygium with lateral margins converging posteriorly; median pos 
terior sinus more obvious; posterior margin of seventh abdominal segment 
of female obliquely truncate, apical angles not attenuated or produced; 
pronotum without pale transverse fascia between the humeral angles; 
scutellum and corium with scattered white spots. crenator (Fab.). 


Male hypopygium with lateral margins symmetrically rounded, not converg- 
ing posteriorly; posterior angles of seventh abdominal segment of female 
acuminate and produced; a pale streak across the posterior disk of the 
pronotum; corium with scattered black spots obscurus (Pal. B.). 


Proxys punctulatus (Palisot de Beauvois) 


1805, Palisot de Beauvois, Ins. Afr. Amer. 188; Pl. XI, Fig! 

Santiago de las Vegas, Havana Prov. (Barreto and Bruner); 
Camagiiey, Camagiiey Prov. (Acufia), Taco Taco (Bruner, Acuiia 
and Ballou); Nagua, Oriente Prov. (Bruner and Ballou) ; Isle o 
Pines (Ballou)—Est. Exp. Agron. Soledad (Salt)—M.C.Z. Bart 
gua (Scaramuzza)—U. 8. N. M. 

This widely distributed species is readily distinguished from th 
other members of the genus by having the apices of all femora # 
well as the bases and apices of all tibiae black. 
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Thyanta perditor (Fabricius) 
Plate XXV, Fig. 4 


1794. Fabricius, Ent. Syst. IV: 102. 

Vifiales, Pinar del Rio Prov. (Bruner and Acuiia); Santiago de 
las Vegas (Acufia) and Playa de Marianao (Bruner) Havana Prov.; 
Palmira, Santa Clara Prov. (Ballou); El Cobre, Oriente Prov. 
(Bruner); Camagiiey, Camagiiey Prov. (Acufia); Isle of Pines 
(Bruner)—Est. Exp. Agron. Soledad (Salt)—M. C. Z. Cayamas 
(Schwarz) ; ‘‘Cuba’’ (Uhler coll.) —U.S.N. M. 

This is the largest and commonest species of the genus occurring 
in the West Indies, 10-13 mm. long, usually with a distinet purplish 
band across the pronotum between the humeri and two small black 
spots on the anterior face. The humeral angles are drawn out into 
acute spines directed somewhat anteriorly; lateral margins concavely 
arcuate to the apices of the spines. Posterior and anterior angl.s 
of each connexival incisure with a minute black spot. 


Thyanta cubensis new species 
Plate XXV, Figs. 4 and 5 


Green with the narrow lateral margin of the pronotum yellow; narrow lateral 
margin of connexivum orange with a minute, black spot at the outer apical 
angle of segments 2-5, these more distinet below. Antennae with first two and 
base of third segments pale green, the remainder infuscated. 

Head about one-sixth wider than long, in general shape and character of 
punctation not differing from perditor. Second segment of antennae slightly 
shorter than third. Apex of rostrum reaching to the middle of the second ventral 
thdominal segment. Pronotum two and two-thirds wider than long; lateral 
margin irregularly serrate, straight from anterior angle to near base of humeral 
spine whence it turns rather more abruptly than in perditor to form the front 
face of the spine; the latter more slender and directed more anteriorly than in 
perditor ; the two black spots in the cicatrices of the anterior disk and transverse 
purple fascia between humeral angles lacking; posterior disk behind the cicatrices 
dlosely punctate between transverse irregular ridges, giving a more characteristic 
mgose appearance to that part than in perditor. Scutellum slightly longer than 
wide, distinctly rugulose anteriorly and closely punctate between the rugare, 
Hemielytra closely and evenly punctate, punctures coarser and shallower than on 
eutellum, with scattered pale calloused spots. Membrane clear and often faintly 
spotted. Venter rather closely punctate on the sides, nearly smooth, very sparsely 
Punctate in the center; outer apical angle of sixth segment in the male more 
obtuse angled than in perditor, apical angles of the connexival segments tipped 
with black; sinus of the male hypopygium narrower, with the cleft in the central 
be much shorter than the lateral rounded lobes. Length 7-9 mm. 


Type, male: Camagiiey, July 20, 1923 (J. Acufia)—U.S.N. M. 
Paratypes, males: 5 Camagiiey, July 20, 30, 31, 1923 (J. Aeuiia); 
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1 Isle of Pines, Feb. 1923 (C. H. Ballou); 1 Sta. Barbara, Isle of 
Pines, Mch. 15, 1923 (S. C. Bruner) ; 1 Colonia, Cayo Romona, Sta. 
Clara Prov. (S. C. Bruner)—Est. Exp. Agron. 2 Cayamas (E. A 
Schwarz); 1 ‘‘Cuba’’ (Uhler coll.)—U.S.N.M. 1 Zaza d. Media, 
Sept. 30, 1913; 1 Santiago, Oct. 2-10, 1913 (F. E. Lutz)—A.M, 
N.H. Paratypes, females: 3 Camagiiey, July 21 & 30, 1923 (J, 
Acufia)—Est. Exp. Agron. 1 Cayamas (E. A. Schwarz)—U. 8S. N.M, 
1 Zaza d. Media, Sept. 30, 1913 (F. E. Lutz) —A.M.N.H. Cat. No, 
44045, U.S.N.M. 

Very closely related to perditor from which it can be distinguish. 
ed, aside from its smaller size, by the narrower pronotum with its 
straight lateral margin; more slender and more anteriorly directed 
humeral spines; and absence of black anterior discal spots and trans. 
verse purple-red band of the pronotum. While perditor has a minute 
black spot at the base and apex of each econnexival segment, there 
is in this species but a single spot at each apical angle. 


Thyanta casta Stal 


1862. Stal, Stett. Ent. Zeit. XXIII: 104. 

Jarahueca, Oriente Prov. (Bruner)—Est. Exp. Agron. ‘‘Cuba” 
(Uhler coll.) —U.8S. N. M. 

Compared to the other West Indian species this is more depressed; 
humeral angles of pronotum somewhat prominent and forming nearly 
a right angle; the lateral margins straight; second segment of ar 
tennae subequal to or slightly longer than the third; pronotum and 
base of scutellum transversely rugose; corium less distinctly and 
more shallowly punctate than in custator, The size varies from 8 to 


9 mm. long. 
Thyanta antiguensis (Westwood) 


1837. Westwood, Hope Cat. I: 36. 

Santiago de las Vegas (Cardin, Hutson, Houser, and Acuiia) and 
Playa de Marianao (Bruner) Havana Prov.; Baragué (Stahl and 
Bruner) and Camagiiey (Acufia) Camagiiey Prov.—Est. Exp. Agron 
“*Cuba’’ (Uhler coll.)—U.&. N. M. 

A common species throughout the West Indies. It is much smalle 
than the two previous species with the humeral angles not at all prom 
inent and usually bluntly rounded; most commonly with a transvem 
purplish-red band between the humeri, although sometimes entire 
green; second segment of the antennae generally longer than th 
third; apical angles of the connexival segments black; posterior mi 
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gin of the male hypopygium broadly excavated (ventral view), with- 
gut a median lobe. 
Thyanta rugulosa (Say) 

1831. Say, New Harm. Ind.; Compl. Writ. I: 319 (1859). 

Stal and Uhler record this species from Cuba but we have not 
wen it from that island. This is one of the smaller species, scarcely, 
larger than dntiguensis( Westw.), measuring 5-7 mm. long. It has 
w purplish-red band between the humeri and the odoriferous canal 
isshort, much shorter than the distance from its apex to the lateral, 
margins of the metapleurum; the posterior margin of the male hy-, 
popygium is not lobate but lightly notched in the center. 


KEY TO CUBAN SPECIES OF THYANTA 


1, Humeral angles of pronotum acute, spinose; male hypopygium with a cen- 
tral lobe, cleft in the center ; 2 
Humeral angles not spinose; male hypopygium without central lobe 
2, Lateral margins of pronotum straight, without either black discal spots or 
transverse purple-red band; connexival incisures with minute black spot 
at apical angles of segments only cubensis n. sp. 
Lateral margins of pronotum concavely arcuate from anterior margin to apex 
of spine; anterior disk with two small black spots and usually a trans- 
verse purple-red band between the humeri; connexival incisures with two 
minute black spots perditor (Fab.). 
3, Second and third segments of antenna either nearly equal or second seg- 
ment shorter than third; body more depressed; subshining; humeri 
usually angled. Species at least 8 mm. long = ? maculatus (Fab.)*---~ 
casta Stal. 
Second segment of antenna distinctly longer than third; body not depressed; 
humeral angles not prominent, rounded. Smali species 6-7 mm. long--~-- 
4 Canal from odoriferous orifice shorter than the distance from its apex to 
the lateral margin of the pleurum; posterior margin of the male hypopy- 
gium with a small notch in the center rugulosa (Say). 
Canal from odoriferous orifice distinctly longer than the distance from its i, 
apex to the lateral margin of the pleurum; posterior margin of the male — 
hypopygium entire--- antiguensis (Westw.). 


Loxa pallida Van Duzee (?) 


1909. Van Duzee, Bull. Buff. Soc. Nat. Sei. IX: 156 ms, 
Santiago de las Vegas (Barreto and Acuita); La Lisa, Havana’ 

(Bruner )—Est. Exp. Agron. ‘‘Cuba’’ (Uhler coll.) —U.S.N.M. 

_ This was described from Jamaica: Horvath records it also from 


*We have not been able to find any structural differences between Thyanta maculata 
Mab, and 7. casta Stal and suspect that the latter is an unmarked form of maculata, in 
Which case Fabricius’ name would take precedence. Typically colored specimens of T. ma- 
wata (Teste Stal, Hem. Fab. I, 29, 1868) have the apical parts of the terminal three . 
ifennal segments, tylus, lateral angles and two spots on posterior disk of pronotum, and 
‘ex of scutellum f bsanguineous. Specimens of both the marked and unmarked forms: 
have been collected at El Cano, by S. C. Bruner and A. Otero. 
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Cuba. We have five specimens of what we take to be this species 
from Cuba and one from Jamaica. It is rather closely related to the 
species flavicollis as described and depicted by Drury but not that 
of Horvath 1925. Besides being smaller and relatively narrower, the 
lateral margins of the head are nearly straight and the longitudinal 


{ ridges fairly distinct. The antennae are pale, unicolorous, with the 
4 second and third segments nearly equal or the second a little shorter 
i than the third. In two of the specimens the small white callousd | 
spots are quite distinct on the surface of the pronotum, scutellum 
i and corium. The apex of the rostrum reaches the middle of the see taph 
q ond ventral segment of the abdomen. ine 
iq Loxa planifrons new species T 
qi Plate XXV, Figs. 6 and 7 in C 
i Color yellow-green with punctures mostly concolorous; narrow lateral edge not } 
a of head, pronotum, marginal teeth, humeral spines, and costal margins at bas 
p yellowish; connexivum and venter yellowish-green; antennae, rostrum, and legs 
q pale yellowish-white; membrane vitreous, faintly speckled with green. 1s 
f Head with lateral margins straight; juga acuminate, almost contiguous bk M 
fi fore apex of tylus, devoid of longitudinal rugae and punctures; transverse rugae ares 
4 fairly distinct. Antennae with basal segment rather short, not reaching to ape 
i of head, second and third segments nearly equal. Rostrum with the apex reach Agror 
4 ing to the middle of the third ventral segment of the abdomen. Pronotum with Th 
: the surface behind cicatrices densely covered with distinct, short, irregular rugat; # \ cha 
f obsoletely and finely punctate between the rugae, punctures often concolorous; the m 
fi lateral margin gently concavely arcuate from anterior margin to apex of humertl 
; spine; margin armed with 15-17 short, blunt teeth; submargin without a broad Was re 
: band of distinctly colored punctures, so characteristic of most of the species WO Ss} 
; surface rugose to base of teeth; humeral spines slightly turned upwards, ret § Uhler 
: tively short, subequal to or a little shorter than the distance between the ey 
i Scutellum not strongly elevated on the basal disk, which is distinctly rugow, 
if laterally and apically rather sparsely punctate. Hemielytra finely, concolorous 185 
# punctate, more closely punctate towards outer apical angles. Connexivum coarsd), 
q concolorously punctate. Opaque area of the metapleurum non-punctate, distinetl Alt 
e rugose. Venter very sparsely long pilose, smooth in the center, either side from b 
4 which the surface is distinctly rugose and finely wrinkled; submargins obsole#) from |) 
y punctate. Sixth ventral segment of the male in the mid-line about twice as loy larger 
} as the three preceding segments combined (50:23); spines at the outer apidl vith ty 
E ‘ angles of fifth segment slender, acute, and extending to or beyond the postetit 
; margin of the hypopygium. Length 19 mm.; humeral diameter 13 mm. iy 
Type, male: Santiago de las Vegas, Cuba, Sept. 5, 1923 (J. Act 
fia)—Est. Exp. Agron. Paratype, male: 1 Santurce, Puerto Rib 
y Aug. 1, 1925 (Cooley and Gay)—U.S.N.M. Paratypes, females: ! 1803 
i Santiago de las Vegas, Cuba, Sept. 2, 1923 (J. Acuiia)—Est. En yy, 
i Agron. 1 Pt. Cangrejos, Puerto Rico, Feb. 22, 1922 (G. N. Wi 


cott); 1 Santurce, Puerto Rico, Aug. 1, 1925 (Cooley and Gay) 


| 

long 
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U.S.N.M. 1 Mameyes, Puerto Rico, Feb. 17, 1925 (L. B. Woodruff) 
—A.M.N.H. Cat. No. 44046, U. S.N. M. 

This species may be readily distinguished by the absence of the 
longitudinal ridges on the head and by the distinct rugosity of the 


venter. 
Murgantia histrionica (Hahn) 


1834. Hahn, Wanz. Ins. I1:116; Fig. 196. 

Almendares River, Havana Prov., 1917 (Cardin) on Cleome pen- 
faphylla; Marianao and Vibora (Bouclé)—Est. Exp. Agron. Ha- 
vana (Knab and Morrison)—U. S. N. M. 7 \ 

The destructive harlequin cabbage bug seems to be well established 
in Cuba, at least about Havana. So far as our records go it has 
not hitherto been reported from the island. ’ 


Arocera protea var. affinis Distant 


1880. Distant, Biol. Cent. Amer. Rhynch. I: 73; Tab. VII, Fig. 19. 

Mountains near Taco Taco (Bruner, Acufa, and Ballou) and 
Sierra Rangel, Pinar del Rio Prov. (Brother Roberto)—Est. Exp. 
Agron. ‘‘Cuba’’ (Uhler coll.) —U.S. N. M. 

These correspond exactly with Distant’s description and figure. 
A character not mentioned by the author is the fuliginous color of 
the membrane with its apical margin broadly pale. This species 
was recorded by Gundlach from Mte. Libano, Oriente Province. The 
two specimens in the National Museum were wrongly determined by 
Uhler as Runibia proxima Dallas. 

Runibia proxima (Dallas) 

1851. Dallas, List Hem. I: 255. 

Although we have not seen this from Cuba, Gundlach records it 
from both the eastern and western part of the island. A specimen 

ftom Jamaica is in the National Museum collection. It is much 
lager than the preceding, bright red, closely and finely punctate, 
with two black spots on pronotum, scutellum, and corium; apical 
augles of connexival segments distinctly produced and marked with 
black. Membrane black, margined with white. 


Vulsirea violacea (Fabricius) 


1803. Fabricius, Syst. Rhyng. 167. 

Nueva Gerona, Isle of Pines (Ballou)—Est. Exp. Agron. ‘‘Cuba’’ , 
(Uhler coll.) —U.S.N.M. Gundlach records it from Matanzas and 
Santa Clara Province (Cienfuegos). A number of color varieties are 
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recognized.. It is about the size of the preceding (14-16 mm.), mostly 
dark purple in color, with a broad red band, notched behind, acrog 
the disk of pronotum, a Y-shaped red mark on the scutellum and th 
connexivum banded with red and black. Apical angles of the con. 
nexival segments scarcely produced. 


Nezara viridula (Linnaeus) 


1758. Linnaeus, Syst. Nat. 444. 

Santiago de las Vegas, Havana Prov. (Gémez de la Maza, Houser, 
Barreto, and Bruner); Camagiiey, Camagiiey Prov. (Acufia) ; Mais 
(Aeufia) and Nagua, Oriente Prov. (Bruner and Ballou) ; Vifales 


Pinar del Rio Prov. (Acufia)—Est. Exp. Agron. Soledad (Myen§ 


and Salt) ; Mina Carlota, Trinidad Mts. (Myers)—M. C. Z. Santiago 
de las Vegas (Cardin)—U. S. N. M. 

A widely distributed species throughout most of the warmer parts 
of the world and quite common in the West Indies where, as lx. 
where, it is of considerable economic importance. It can be distin 
guished from the following species by the character of the male by. 
popygium which in this species has a wide deep sinus, obtusey 
rounded in the center between the rounded lateral lobes and by the 
very short odoriferous canal. 


Acrosternum marginatum (Palisot de Beauvois) 


1805. Palisot de Beauvois, Ins. Afr. Amer. 147; Pl. X, Fig. 1 
Santiago de las Vegas (Hutson) and Punta Brava (Acufia) i 
Havana Prov.; Camagiiey, Camagiiey Prov. (Acuifia); Santiago é 
Cuba, Oriente Prov. (Silvestri and Bruner); Vifiales (Acufia) an 
Caibaguan, Sierre Rangel, (Acufia and Bruner) Pinar del Rio Pru. 


—Est. Exp. Agron. Santiago de las Vegas (Cardin)—U. S. N.M. 

The male hypopygium has a wide shallow sinus obtusely anglei 
between the obtusely angulated lateral lobes. The margins of head 
pronotum, corium anteriorly, and connexivum are orange yell 
The latter has a minute black spot at the apices of the segmelt 
which is also found in the preceding species. 


Nezara nitida (Westwood) ? 


1837. Westwood, Hope Cat. I: 33. 

1836. Pentatoma marginale Herrich-Schaeffer, Wanz. Ins. II]: 
Fig. 320 (Preoce.). 

Recorded from Brazil and Argentine. A single specimen, No. 6 
in the Gundlach collection is labeled ‘‘Nezara marginale H. 8.” 4 
agrees with Herrich-Schaeffer’s description and figure with the & 
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nostly | wption of the head which is pale (faded?). It is about the size of 
across # mall specimens of Acrosternum marginata P. B. but is somewhat 
nd the # nrrower with less prominent lateral angles of pronotum, and the 
€ CON § head is shorter and broader. As to color, it is dark greenish, with 
a broad pale pinkish border around the body, narrower on costal 
margin of hemielytra and broader in front on the pronotum; a broad 
similarly colored median vitta runs from the anterior border of the 
thorax to the apex of the scutellum; the head is pale. We have 
Louser, i followed Gundlach’s determination of this specimen with considerable 
Mais f joubt, but owing to the fact that the collection is contained in a 
iftales § yaled glass-topped box it is impossible to remove it for close study. 
Myer f Posibly the specimen is not from Cuba, although Gundlach lists the 
species in his manuscript notebook as represented in both his collee- 
tim and that of Felipe Poey, but does not indicate the locality from 
r parts i which it was obtained as was his custom. 


distin Banasa subrufescens (Walker) 


weed 1867. Walker, Cat. Hem. Het. II: 290. 
by th 1872. Banasa varians Stal, Enum. Hem. IT: 43. 
1851. ? Rhaphigaster antica Dallas, List Hem. I: 283. 

Soledad and Mina Carlota, Trinidad Mts. (Myers)—M. C. Z. 

“Cuba’’ (Uhler coll.) —U.S.N.M. Fermina, Matanzas Prov. (Gund- 
lach coll.) 
.{ The Cuban specimens answer perfectly to Stal’s original descrip- 
we tion of dimidiatus from Brazil, which later, owing to the preoccupa- 
#69 I tin of the name, he changed to varians. Distant, in Biologia Cen- 
trali Americana, figures varians and places. two of Walker’s species 
% synonyms, extending its range to Panama, Guatemala, Mexico, and 
the West Indies. Kirkaldy in his catalogue of 1909 places these 
several names as synonyms of subrufescens Walker as it antedates 
Stal’s name. It seems to the authors that Rhaphigaster antica Dallas 
pe 1851 may very well be the same species, in which case it would take 
gms | precedence over Walker’s name. It bears a rather close superficial 
resemblance to dimidiata Say, but it is less convex both dorsally and 
ventrally, with a shorter and more narrowly rounded head in front 
% well as less disparity in the length of the second and third seg- 
ments of the antennae. 


Banasa punctatissima new species 
Plate XXV, Fig. 8 


Not highly polished but somewhat shining; rather closely punctate. Color 
tbove green with lateral margins of pronotum narrowly yellow; costal margin 


No, 63 
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’ of hemielytra anteriorly narrowly whitish; beneath yellowish; legs and antenny 
pale green with apical half of third and all of fourth and fifth segments of the 
latter darker. 

Head short, about one-sixth wider than long; lateral margins strongly, con- 
cavely arcuate before eyes; evenly rounded in front with the three lobes equal; 
surface roughly, coarsely, but rather sparingly punctate; lateral lobes plainly 
wrinkled transversely. Antennae with third segment two-fifths longer than second 
and equal to fourth; fifth segment only a little longer. Rostrum extending t 
the hind coxae. Pronotum two and one-half times wider than long (13:5), 
rather closely and evenly punctate; anterior submargin not depressed and pro- 
vided with two or three irregular rows of punctures; lateral margin straight, 
smooth, calloused, scarcely reflexed; humeral angles somewhat projected, rounded, 
Scutellum unicolorous, about as long as wide, somewhat more sparingly punctate 
than the pronotum except at apex. Hemielytra rather coarsely but sparingly ani 
evenly punctate. Membrane hyaline. Connexival margins pale green, a ver 
slight, almost obsolete fuscous spot at the outer apical angle of each segment, 
Venter roughly, coarsely, and rather sparsely punctate on the sides. The male 
hypopygium, seen from below, is cut out in a very deep V-shaped sinus, rounded 
at base; the much depressed central portion occupying the base of the sinus 
gently rounded posteriorly; lateral angles on either side of the sinus obtusely 
rounded and densely setose there and along the inner margins of the sinus 
Length 9.5 mm. 


Type, male: Sto. Tomas, Peninsula de Zapata, May 5-9, 1927 
(Bruner and Acufa)—Est. Exp. Agron. Paratypes, males: Two 
with same data as type; Hoyo Colorado, Havana Prov. Oct. 7, 1926. 
Paratypes, females: Two with same data as type-—Est. Exp. Agron. 
Cat. No. 44047, U.S. N. M. 

This species is most closely related to lenticularis Uhler but is 
readily distinguished from that species besides its color by the much 
denser punctation on the dorsal parts. The genital segment (hypo 
pygium) of the male is sometimes infuscated. 


Pallantia macula (Dallas) 


1851. Dallas, List Hem. I: 284. 

Hoyo Colorado, Havana Prov. (Bruner) ; El Cobre, Oriente Prov. 
(Bruner)—Est. Exp. Agron. Cayamas (Schwarz)—U.S.N. M. 

This is the first report of this species from Cuba. Stal lists i 
from Brazil and Mexico. Distant in figuring the species in the Bie 
logia adds Guatemala. It has much the appearance of a Banasa but 
its short head and suleate tibia will differentiate it. 


Piezodorus guildinii (Westwood) 


1837. Westwood, Hope Cat. I: 31. 
Santiago de las Vegas, Havana Prov. (Acufia); Vifiales, Pini 
del Rio Prov. (Bruner and Acuiia) ; Nagua (Bruner and Ballou) 
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tenmae Bang El Cobre (Bruner) Oriente Prov.—Est. Exp. Agron. ‘‘Cuba’’ 
(Uhler coll.)—U. S. N. M. 
A common species throughout. the West Indies and most of the 
equal; § Neotropical regions. 
plainly Piezodorus tinctus Distant 
1890. Distant, Biol. Cent. Amer. Rhynch. I; 341; Tab. 31, Fig. 22. © 
13: 5), Camagiiey, Camagiiey Prov. (Acufia); El} Cano and Playade 
d pre § Baracoa, Havana Prov. (Bruner); Vifiales, Pinar del Rio Prov. on 
aight Pithecolobiwm arborewm Linn. (Bruner)—Est. Exp. Agron. Caya- 
unde. (Schwarz)—U. S. N. M. 
ly and Distant described this from Panama and ‘‘Antilles.’’? In the 
a very § National Museum collection is a specimen from San Jacinto, Salva- 
gment, § dor. It is a broader form than the preceding species with a longer 
e male # head and a much longer ventral spine which is projected forward 
oundel Ft) the middle of the mesosternum; the latter is longitudinally sul- 
btusely cate, not carinate; the apical angles of the connexival segments are 
| more acutely prominent and the spiracles are not black-rimmed. 


Modicia sexlineata Stal 


: psa 1872. Stal, Enum. Hem. II: 46. 
ie Sierra Maestra Mts. and Nagua, Oriente Prov. (Bruner and Bal- 


lou); Sierra Rangel, Pinar del Rio Prov. (Bruner, Acuiia, and Bal- 
Agro. in)—Est. Exp. Agron. ‘Cuba’? (Uhler coll.)—U, S. N. M. 

Described from Cuba and apparently confined to that island. It 
has much the appearance of a Podisus and was erroneously labeled 
‘ Podisus politus Uhl. (MS. name), while the above name was wrongly 
(hypo applied to Pallantia macula in the Gundlach collection. It is ochrace- 
ous, closely punctate with ferruginous, the punctures arranged in,. 
short, irregular, transverse rows on the pronotum and in six longi- 
tudinal rows on the head; the humeral angles are produced and 
subacute ; the ventral spine is quite long and stout. The posterior 


Prov f femora of the male are distinctly inerassate and provided behind 
M. _ | With a row of stout spines. 

jists it * 
ie Bio- Arvelius albopunctatus (Degeer) 


sa bit} ©1773. Degeer, Mem. III: 331; Pl. 34, Fig. 6. 
Santiago de las Vegas, Havana Prov. and Taco Taco, Pinar del 
Rio (Bruner and Ballou) ; Herradura, Pinar del Rio (Horne) ; Santo 
Tomas; Peninsula de Zapata, Santa Clara Prov. (Bruner and Acu- 
ia)—Est. Exp. Agron. Upper Yara Valley (Scaramuzza) ; ‘‘Cuba’’ ' 
Pintt § (Uhler coll.) —U. S. N. M. 
salou) A widely distributed species through the West Indies, Neotropical. 


4 
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regions, and southern part of the United States. Its pale, slightly 
green color, scattered white pustules of the corium, acutely pointed 
juga, and humeral angles, the latter turned somewhat anteriorly, will 
serve to distinguish this species. 


Pharnus inconspicuus Herrich-Schaeffer 


1840. Herrich-Schaeffer, Wanz. Ins. V: 102, Fig. 553. 

Camagiiey (Acufia)—Est. Exp. Agron. 

Three specimens, two males and a female from the above locality 
are quite distinct from insulicola. The humeral angle is produced into 
a narrowly rounded lobe much more projecting than in that species 
and the lateral posterior angles of the connexival segments are more 
produced; the rostrum is much shorter, usually reaching only to the 
middle of the venter. 


Pharnus insulicola Kirkaldy 


1857. Pentatoma (Mecistorhinus) variegata Guérin, La Sagra 
Hist. de Cuba, Ins. 366 (Preocc.). 

1909. Pharmus imsulicola Kirkaldy, Cat. Cim. I: 151 (new name). 

Camagiiey (Acuiia); Omaja, Oriente Prov. (Bruner)—Est. Exp, 
Agron. Soledad (Salt)—M.C.Z. ‘‘Cuba’’ (Uhler coll.)—U. S.N.M. 

This is a relatively narrower species in which the humeral angle 
are scarcely prominent; lateral margins of pronotum more nearly 
straight; rostrum reaching nearly to the end of the abdomen, and 
apical angles of the connexival segments not projected. 


Neopharnus fimbriatus Van Duzee 


1910. Van Duzee, Trans. Amer. Ent. Soc. XXXVI: 73. 
Nagua, Oriente (Bruner and Ballou)—Est. Exp. Agron. 

- Deseribed from Florida. The single male specimen we determine 
with some doubt. It has a very strong resemblance to Pharnus 
conspicuus but the presence of a few prominent marginal spines 0 
teeth on the pronotum and its more evident pilosity differentiate it 


Praepharnus new genus 


Body depressed. Head wider than long; apices of the juga obtuse, a littl 
longer than tylus and nearly contiguous before it; lateral margins concave # 
short distance before eyes; ocelli much more remote from each other than from 
the eyes; bucculae anteriorly forming a right angle, gradually evanescent pir 
teriorly, not reaching beyond anterior margin of eyes. Antennae with basal #f 
ment just reaching to apex of head; second segment one-third shorter th 
third. Rostrum long and slender, its apex reaching to or slightly behind # 
posterior margin of the metasternal plate; basal segment extending beyond # 
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pucculae and reaching base of head; second segment a little longer than basal; 
third segment longest of all, one-third longer than second; fourth segment less 
than one-half the length of third. Pronotum over twice as wide as long; humeral 
mgles strongly projected, forming nearly a right angle but narrowly rounded at 
spices; lateral margins carinate. Mesosternum broadly swollen, smooth, longi- 
tudinally carinate, carina gradually expanding anteriorly and there more elevated, 
atending slightly beyond anterior margin of mesosternum. Metasternal plate 
short and wide; anterior horns short and subacute, extending anteriorly but a 
short distance on the mesosternum; anterior sinus between the horns very ob- 
tusely angled; sinus at posterior margin broadly rounded; two posterior horns 
qite as long as anterior horns, their apices narrowly rounded. Groove from the 
doriferous orifice long, acuminate, acute, much longer than the distance from 
its apex to the lateral margin of the metapleurum, not terminating in a long 
tapering ridge. Scutellum much longer than wide, apically somewhat narrowed. 
Hemielytra strongly punctate; frena extending well beyond middle of scutellum., 
Membrane provided with seven or eight simple veins which are not complete to 
posterior margin. Apical angles of connexival segments slightly prominent. 
Venter armed in front (second segment) with a flattened tubercle bluntly rounded 
anteriorly and fitting into the posterior sinus of the metasternal plate; a broad, 
bluntly rounded keel through the center. Tibia sulcate. 


| Type: Praepharnus prominulus n. sp. 
More closely related to the genus Pharnus than to Edessa because 


of the presence of the mesosternal carina, shape of the metasternal 
plate, long, slender rostrum, as well as the depressed form of the 
body. From Pharnus it differs by having the second segment of 
antennae relatively longer, third segment of rostrum much longer 
than second, straight lateral margins of pronotum, ete. 


Praepharnus prominulus new species 
Plate XXV, Fig. 9 Plate XXVI Figs. 10 and 11 


Head, pronotum, scutellum, and ventral parts olive green, in part coarsely 
punctate with black; small, smooth area, between eyes and ocelli pale yellow- 
green; ocelli red; narrow lateral margins of pronotum yellow; hemielytra yel- 
low-testaceous, heavily fusco-punctate; base and apical angles of connexical seg- 
ments 2-6 black; mesosternal carina and metasternal plate pale yellow-white; 
venter with a few regularly arranged black spots; antennae pale; legs testa- 
teous, paler towards base; femora preapically marked or punctate with fuscous; 
tibiae with a prebasal and preapical fuscous band. Head one-sixth wider than 
lng (6:5); lateral lobes (juga) bluntly rounded in front, projecting but little 
before apex of tylus but not contiguous before it; lateral margins suddenly 
tutracted a short distance before eyes, thence nearly parallel, symmetrically 
tunded at anterior third; surface sparsely and irregularly punctate with black; 
welli red; a smooth paler area between eyes and ocelli. Bucculae higher in 
front, forming a right angle, gradually diminishing posteriorly and disappearing 
ma line with anterior margin of eyes. Antennae (last segment missing) pale, 
finely pilose, basal segment just reaching apex of head; second segment one-third 
tlorter than third which in turn is about one-third shorter than fourth. Rostrum 
mth the first and second segments more incrassate, subequal; third segment 
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one-third longer than second and fully twice as long as fourth. Pronotum about § wogt 
three times as wide as long; lateral margins straight, entire, impressed or eari- | 
nate, and sparsely punctate with black; humeral angles somewhat projecting, poate | 
nearly forming a right angle but narrowly rounded at apices; lightly concave decli 
behind humeri; dorsal surface coarsely and rather closely punctate with fuscous, fusel; 
except anteriorly and along submargins; with an obsolete median longitudinal 
carina; cicatrices somewhat elevated and provided with a few punctures. Sq- 
tellum but little longer than wide (25:21); apex narrowly rounded; sparsely, 
irregularly, and coarsely punctate with black; a fuscous spot midway on either Vv 
side of middle. Hemielytra more closely and finely punctate than scutellum; § jum 
subcostal region nearly one-half as wide as corium. Membrane fuliginous, pro margit 
vided with three or four elongate, clear spaces between the simple veins which § jomicl 
do not attain the margin. Segments of the connexivum coarsely and closely § ie ot! 
punctate anteriorly and posteriorly, depressed in the middle; apical angles slightly § 4. fr 
projecting. Meso- and metapleura as well as the venter almost impunctate but legs pi 
provided with a few small black spots. Elevated part of the mesosternum § jin9) 
smooth, bounded on each side by a calloused, yellow, arcuate fascia; longi Hi 
tudinally carinate, carina highest and widest in front, projecting a little between § jrtex 
the anterior coxae. Metasternal plate as described in the diagnosis of the genus, § ing 
Groove from the odoriferous orifice long, open for its entire length, three times lng a 
as long as the distance from its apex to the lateral margin of the metapleurum. § postry 
Venter on each side provided with three rows of small black spots, one near each apex ¢ 
spiracle, obliquely back of these midway in the segments is the middle row, Btw an 
the inner or third row consisting of four spots, each situated on the incisures J messed 
between segments 3-6; longitudinal carina wide, rounded and slightly elevated. § sightly 
Length 11-14 mm.; humeral diameter 7-7.5 mm. and so. 


Type, male: Camagiiey, July 23, 1923 (J. Acufia)—Est. Exp. rl 


Agron. Paratypes, females: 1 Camagiiey, July 21, 1923 (J. Acutia) Bo 1 
—Est. Exp. Agron.; 1 North of Vifiales, Sept. 16-22, 1913 (F. E. Bitte; ; 


Intz)—A.M.N.H. Cat. No, 44048, U.S. N. M. 
tither | 

Edessa (Aceratodes) cornuta Burmeister the dis 

1835, Burmeister, Handb. IT: 356. ad 


1894. Edessa bifida Uhler, Proce. Zool. Soc. Lond. 176 (nec Say): fi tom ¢ 

Sierra Rangel (Acufia and Bruner) and Taco Taco (Brunet, § lager ; 
Acufia, and Ballou), Pinar del Rio Prov.; Camagiiey, Camagiiey ff plate x 
Prov. (Acufia); Nagua, Oriente Prov. (Bruner and Ballou; Sto 
Tomas, Peninsula de Zapata, Santa Clara Prov. (Bruner and Acuiia); 
Sta. Fe, Isle of Pines (Bruner and Bouclé)—Est. Exp. Agron. G0 § sooth, 
najay (Palmer and Riley)—U.S.N. M. deeply 

We have followed Stal and Distant in the above determination J ‘udy r 
of this species which is separable from E. bifida Say only by col Ty; 
parative differences. In the National Museum collection are dep0 ff notes 
ited four specimens from the Biologia Centrali Americana series lé Bap, ; 
beled cornuta Burm. by Distant, also many other specimens of tt 193] ( 
same thing from Mexico, Central America, and several islands in th we, 
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West Indies. As compared to bifida, the body is somewhat narrower 
posteriorly, the pronotum less convex, and viewed from the side the 
declivous front is less nearly vertical, the dorsal surface more pro- 
fusely punctate, and the scutellum apically wider. 


Edessa (Aceratodes) cubana new species 
Plate XXVI, Fig. 12 


Very closely related to E. chelonia Van Duzee. Head, pronotum, entire scu- 
tellum, outer area of the corium, and connexivum faded green; narrow lateral 
margins of head and pronotum and subcostal nerve yellow; inner field of the 
hemielytra castaneous, with irregular yellow markings, more linearly arranged at 
the other limits of the clavus; body beneath yellow-green, mesosternum beneath 
the front of the sternal process with a rather large reddish spot; antennae and 
kgs pale, first three segments of the former minutely spotted with fuscous, ter- 
minal segment black; legs minutely spotted with fuscous. 

Head one-third wider than long; lateral lobes finely and sparsely punctate; 
vertex somewhat elevated, faintly, transversely wrinkled. Second segment of an- 
tama subequal to or a little shorter than third. Bucculae about four times as 
lmg as wide, evenly elevated throughout, rounded anteriorly and posteriorly. 
Rostrum with second segment a little longer than third and fourth together; 
apex confined in the anterior notch of the metasternal plate. Pronotum over 
two and one-half times wider than long (19: 7); lateral margins narrowly im- 
pressed, straight, and forming a right angle with the humeri, which project very 
slightly beyond the margin of the corium; surface evenly and closely punctate 
amd somewhat rugose on the anterior disk posteriorly to the smooth cicatrices; 
uterior submargin somewhat depressed in the middle. Scutellum about one-fifth 
lmger than wide; the more depressed, flattened apical part gradually contracted 
toa rather narrowly rounded concolorous apex; disk coarsely and sparsely punc- 
tate; apically more closely and finely punctate. Hemielytra within the subcostal 
terve closely punctate with castaneous, leaving a linear calloused yellow area on 
tither side of the claval suture and a few scattered smooth calloused spots on 
the disk of corium; subcostal area much narrower than in chelonia Van D., 
tlsely and confluently punctate, except near base. Membrane fuliginous. Con- 


Bf texival segments coarsely and somewhat sparingly punctate. Canal or groove 


ftom the odoriferous orifice ending in a long tapering ridge which is plainly 
longer than the distance from its apex to lateral margin of pleurum. Metasternal 
plate with the anterior horns wider than the diameter of the rostrum, lightly 
divarieate, their apices rounded and reaching to the middle of the mesosternum; 
posterior horns short, acute. Venter yellow, mottled and spotted with green,.. 
coarsely and rugosely puntate on the sides; the broad, central, rounded ridge 
smooth and impunctate. Hypopygium of the male with the posterior margin 
deeply and widely sinuate; apex of sinus narrowly rounded; lateral lobes ob- 
tusely rounded. Length 14 mm.; humeral diameter 7.5 mm. 


Type, male: Palma Mocha Mt., Sierra Maestra (alt. 1070-1350 
meters), July 10-20, 1922 (C. H. Ballou and S. C. Bruner)—Est: 
Exp, Agron. Paratypes, females: 1 Cangrejeras, Havana, May 30,’ 
W981 (S. C. Bruner)—Est. Exp. Agron.; 1 ‘‘Cuba’’ (C. G. Aguayo) 
“Univ. Nacional. Cat. No. 44049, U.S. N. M. 
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Very closely related to chelonia Van Duzee, a paratype of whieh 
from Jamaica is in the National Museum. LE. cubana can be distin. 
guished from chelonia by the more strongly impressed lateral mar. 
gins of the pronotum, much narrower subcostal region, and presence 
of a large red spot on the mesosternum. 


sigessa (Aceratodes) excoriata new specic: 
Plate XXVI, Fig. 13 


_ Rather closely related to flavoflua n. sp. Head, pronotum, entire scutellum, 
broad margin of the corium, connexivum, and ventral parts olive green; lateral 
margin of pronotum pale yellow; inner field of the hemielytra castaneous, im- 
rate with yellowish markings; antennae pale testaceous; first two segments 
plainly, third faintly spotted with fuscous; fourth segment apically embrowned; 
fifth fuscous, pale at base. Legs pale testaceous with apical two-thirds of femom 
and tibiae heavily spotted with fuscous, less evident on the two posterior pairs; 
body beneath more yellow green with spiracles white-rimmed; membrane ful: 
ginous; acute apical angles of the connexival segments black. 

Head short and wide, more than one-third wider than long, impunctate 
transversely wrinkled, broadly rounded in front; vertex somewhat elevated; 
ocelli red. Antenna with second segment a little longer than third. Buecula 
rather low, nearly four times as long as wide, a little higher in front, the lower 
edge somewhat sinuous, gradually disappearing posteriorly. Pronotum over twite 
as wide as long (5:2); lateral margins straight, calloused, impressed anteriorly 
before middle; anterior submargin lightly impressed; obsoletely carinate dom 
the middle; surface shallowly, sparingly punctate; anteriorly with. wide rounded 
irregular rugae separating the punctures; cicatrices smooth, elevated, limited 
posteriorly by a strongly impressed line; humeral angles bluntly rounded, mt 
projecting beyond the costal margins. Scutellum one-sixth longer than wile, 
flattened, somewhat impressed apical part tapering to a narrowly rounded, cor 
colorous apex; more sparsely punctate on the elevated basal disk. Hemielyt 
with the clavus and mesocorium castaneous, with small scattered yellow areas; 
subcostal area about one-third as wide as the widest part of mesocorium; clostly 
punctate. Connexivum broadly exposed, closely punctate; apical angles of sf 
ments slightly and acutely produced. Groove or canal from the odoriferous orifie 
ending in a tapering ridge, the apex of which is distant from the pleural margi 
for about the length of the ridge. Metasternal plate with anterior horns abot 
as wide as diameter of rostrum, subacute, lightly divaricate. Sides of vente 
sparsely, coarsely punctate and rugose. Posterior margin of male hypopygiil 
rather shallowly notched in the center. Length 11-13 mm.; humeral diame# 
5.5-6.5 mm, 


Type, male: Baracoa, Oriente, Aug. 21-30, 1929 (S. C. Brune 
and L. Bouclé). Paratypes, males: 1 with same data as type; 
Camagiiey, July 15 and 23, 1923 (J. Acufia)—Est. Exp. Agron. ! 
Port-au-Prince, Haiti, May, 1925 (G. N. Woleott)—U. S. N. M. Part 
types, females: 3 same data as type, Est. Exp. Agron. 1 Portal 
Prince, Haiti, May, 1925 (G. N. Woleott)—U.S.N.M. Cat. M 
44050, U.S. N. M. 
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Under the manuscript name Edessa excoriata Uhler, Gundlach 
records this species from Cardenas, Matanzas Province, and Bayamo, 
Qriente Province. It is somewhat smaller than the preceding and 
similarly colored but is more nearly related to EF. flavoflua. Besides 
its difference in color, the scutellum is not pale at apex, head more 
broadly rounded anteriorly, lateral margins less strongly impressed, 
humeral angles scarcely protruding, rostrum shorter, ete. 


Edessa (Aceratodes) flavoflua new species 
Plate XXVI, Fig. 14 


Related to excoriata n. sp. Head, pronotum, scutellum except at apex, and 
comnexivum pale green intermixed with yellow; narrow lateral margin and me- 
dian carina of pronotum and apex of scutellum pale yellow; inner field of 
hemielytra testaceous; subcostal region and clavus pale yellow, coarsely punctate 
with fuscous. 

Antennae, legs, and venter yellow testaceous. Head one-fifth wider than 
lng; margins before sinus not parallel but gently converging to the rather nar- 
towly rounded apex; lateral lobes strongly punctate, rugose; a smooth area at 
imer margin of eyes; vertex somewhat elevated, almost smooth. Second segment 
of antenna subequal to or a little shorter than third. Bucculae high, about twice 
as long as the greatest height, lower front margin rounded, broadest before 
niddle, thence gradually diminishing posteriorly. Apex of rostrum reaching be- 
hind the anterior notch of the metasternal plate; second segment a little longer 
than third and fourth together. Pronotum about two and one-half times as wide 
along (17: 7); lateral margin straight, with calloused yellow spots and a few 
fuscous punctures on extreme edge; submargins impressed and strongly, trans- © 
versely rugose; anterior submargin strongly and widely depressed, coarsely punc- 
tate; a more or less evident calloused carina runs through the middle; each 
tieatrix occupied by a small punctate elevation; anterior disk posterior to the 
ticatrices strongly and transversely rugose, punctate between the rugae, giving 
4 rough appearance to the pronotum; posterior disk sparsely and somewhat 
coarsely punctate; humeral angles obtusely rounded, slightly projecting beyond 
the costal margin. Scutellum but little longer than wide (13:11); anterior “* 
dlevated disk coarsely and sparingly punctate, the narrower apical portion more 
fnely and closely punctate. Hemielytra with the clavus for the most part smooth, 
povided with a few scattered, fuscous punctures; inner field of the corium 
(mesocorium) most finely punctate except at apex where it is more coarsely 
punctate; narrow subcostal region sparsely and coarsely punctate with fuscous. 
Commexivum coarsely and sparsely punctate, with a pale yellow tubercle in the 
niddle of segments 2-6; lateral apical angles of segments very slightly project- 
mg. Membrane clear, hyaline. Groove from odoriferous orifice not terminating 
ina long tapering ridge; the distance from apex of groove to lateral margin 
if pleurum twice as long as length of groove. Anterior horns of metasternal 
late rather strongly divaricate, each about the diameter of rostrum. Venter 
parsely, shallowly punctate on the sides, strongly rugose; each spiracle on seg- 
nants 2-6 followed by a small calloused tubercle. Posterior margin of male 
lypopygium lightly and broadly notched in the center; lateral lobes broad, 
tateely projecting beyond apex of notch. Length 12.5-13.5 mm.; humeral dia- 

7 mm. 
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Type, male: Viiales, Apr. 6-9, 1922 (S. C. Bruner and J. Acuiia), 
Paratypes, males: 1 Soledad, Nov. 6, 1915 (P. Cardin)—Est. Exp, 
Agron. 1 ‘‘Cuba’’ (Uhler collection) labeled Aceratodes meditabunds 
Fab.—U.S.N.M. Paratypes, females: 2 Viiiales, April 6-9, 19% 
(S. C. Bruner and J. Acuiia); 2 Sierra Rangel, Aug. 28, 1929 (J, 
Acuiia and S. C. Bruner), Jan. 27-30, 1931 (J. Acufia and A. Otero) 
—Est. Exp. Agron. 1 ‘‘Cuba’’ (Uhler coll.) —U.S.N.M. Cat. No, 
44051, U.S. N. M. 

This is the species which both Uhler and Gundlach misidentified 
as meditabunda Fab., and this accounts for the fact that Uhler re 
described the true Fabrician species as rugulosa. The roughly seulp. 
tured pronotum, more pallid corium, less pointed pale apex of seuted. 
lum, and longer rostrum will distinguish this species from medite 
bunda. 

Edessa (Aceratodes) chlorophyla new species 


Figs. XXVI, Figs. 15 and 16 


Body more elongate than in the other species here described. Color olive 
green, speckled or irrorate with yellow; beneath paler green intermixed with 
much yellow; legs and antennae testaceous, first three segments of the latter 
minutely speckled with fuscous; last two segments embrowned. 

Head one-sixth wider than long (6:5); lateral margin without a very dis 
tinct sinus before the eyes, almost straight, tapering to a narrowly rounded 
apex; surface impunctate; lateral lobes finely, obliquely wrinkled, vertex strongly 
elevated. Antenna with second segment subequal to third (9). Bucculae evenly 
elevated throughout, the lower margins straight. Rostrum with apex reaching 4 
little beyond apex of notch in the metasternal plate; second segment as long 
third and fourth united. Pronotum well over twice as wide as long (19:8); 
lateral margins straight, calloused, yellowish, not impressed or carinate; humeral 
angles slightly projecting, forming an obtuse angle; anterior submargin n0t 
strongly depressed; a median longitudinal carina more or less distinct, more 
evident anteriorly; anterior disk rugose, finely punctate between the yellowish 
rugae; posterior disk less distinctly rugose, with punctures closer set; transverse 
oval cicatrices very distinctly limited by depressed lines the smooth impunctate 
area within quite strongly elevated. Scutellum much longer than wide (16: ll), 
apical part rather narrowly contracted, with almost parallel sides; apex rounded, 
concolorous; disk of basal half sparsely, coarsely punctate; laterally and apically 
more finely and closely punctate. Hemielytra with the clavus sparsely punctated; 
one complete row of punctures just within the claval suture; corium closely ani 
coarsely punctate; subcostal region narrow, about one-fourth as wide as mes 
corium, more sparsely punctate. Membrane fuliginous. Connexivum green, vel 
faintly and sparsely punctate; acuminate apical angles of segments quite proli 
inent; apical angles of the seventh segment and all of the genital sclerite 
quite acutely extended posteriorly, visible from above (9). Groove from th 
odoriferous orifice terminating in a long, acutely tapering ridge which is mud 
longer than the distance between its apex and the metapleural margin. Two 
terior horns of the metasternal plate long, much flattened dorso-ventrally, ve 
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R. 

\ cuiia) wide and lobate, three times as wide as second segment of rostrum. Venter on 

t. E “Bi dither side of the middle impunctate, irregularly rugose; the rugae yellowish; 

ab 2 the broad longitudinal carina very distinctly elevated. Length 14.5 mm.; humeral 

diameter 7 mm. 

922 

’ . 

929 (J Type, female: Taco Taco, April 1-6, 1922 (S. C. Bruner, J. Acu- 

Otero) §f fa, and C. H. Ballou)—Est. Exp. Agron. Cat. No. 44052, U.S. N. M. 

‘at, No The more elongate body, differently shaped head, and broad, flat- 

ted, anterior horns of the metasternal plate, as well as the color, 

entified § Will distinguish this very distinct species from the other Cuban spe- 

aler re. (its Of Hdessa here described. 

we KEY TO CUBAN SPECIES OF EDESSA 

scutel- 

medite- 1, Apex of scutellum plainly marked with pale yellow_--- 2 
Apex of scutellum concolorous oe 4 

2.Promotum distinctly rugose, carinate in middle, submargins strongly im- 
flavoflua n. sp. 

Pronotum neither rugose nor longitudinally carinate, margins not impressed 3 

3. Pronotum more convex, sparsely punctate; apex of scutellum broader_--- 
lor olive bifida Say. 
ed with @ Pronotum less convex, less sparingly punctate; apex of scutellum narrower 
latter ------------------- cornuta Burm. 

4, Color of corium green, concolorous with pronotum and scutellum; lateral 
very dis margins of head nearly straight; anterior horns of metasternal plate long 
rounded and flattened; ridge terminating odoriferous orifice much longer than the A 
strongly distance from its apex to metapleural margin__------~-- chlorophyla n. sp. 

e evenly § Color of corium in part castaneous, variegated with yellow; lateral margins 
ching 4 of head strongly convex sinuate; anterior horns of mesosternal plate 
long as compressed 5 
(19; 8); Apex of scutellum subacute; mesosternum distinctly carinate; groove from 
humenl odoriferous orifice long, terminating in a very short, ill defined ridge. 
gin not Much shorter than the distance from its apex to the metapleural margin; 
t, more bueculae disappearing before base of head meditabunda Fab. 
ellowish Apex of scutellum narrowly rounded; mesosternum not at all or less dis- ~-> 
ansverse tinetly carinate; groove from odoriferous orifice short, terminating in a 
punctate distinct, more or less elongate ridge; bucculae variable 6 
16: 11), 6. Groove from odoriferous orifice and terminal ridge short, both together not 
-ounded, longer than the distance from apex to the metapleural margin; venter 
apically very distinctly rugose, impunctate; first two segments of antenna and legs 
retated; spotted with fuscous excoriata 
ely ani Groove from odoriferous orifice and terminal ridge both together longer than 

3 mes the distance from apex to the metapleural margin; venter distinctly punc- 
mn, tate 7 
¢ prom: 1. Subeostal region of corium one-half as wide as mesocorium; spiracles 
sclerites marked with a distinct dark green spot; mesosternum yellowish__..-~-- 
‘om. the chelonia Van D. 
's much Subcostal tegion of corium narrow, not more than one-fourth as wide as 
wo a mesocorium; spiracles concolorous; mesosternum with a large reddish ~ 


spot ---cubana n. sp. 
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Subfamily 
KEY TO CUBAN GENERA OF SUBFAMILY ASOPINAE 
1, Frena extended to middle point of scutellum. Apical half of scutellum done 
broad, but narrower than diameter of corium. Anterior tibia either dilated a 
an 


or simple. Ventral spine of abdomen long, produced nearly to inter. 
mediate coxae. At least fifth ventral segment and part of sixth on each id 
side of the disk furnished with a patch of silky hairs in the male. Hu fj arme 
meral angles most commonly not prominent. Oplomus Spin. Muty 
Frena distinctly extended beyond middle point of scutellum. Scutellum eon Prov. 
tracted apically behind middle, much narrower than corium. Ventral 
spine of abdomen variable. Humeral angles most commonly produced, 
often spinose or sometimes bifid at apex H 
2. Second visible ventral segment of abdomen provided with a low, scareely 
produced tubercle, somewhat conical anteriorly. Preapical spine of fore Le 
femora commonly obsolete. Pronotum transversely and scutellum apically § \enjj 
ealloused. Male with patches of silky hairs on segments 3-6_~---- hie 
Andrallus Bergt. 
Second visible ventral segment armed either with an evident broad, elevated, 
flattened process or with a distinctly produced spine. Male without ver for d 
tral silky patches on the abdomen 38 phyme 
3. Anterior femora armed beneath with a distinct, stout, preapical spine, Bue fi tation 
culae strongly elevated, lower margins rounded. Second ventral segment 
of abdomen armed with a distinctly elevated flattened process, blunt or 
rounded anteriorly. Large species__------------- Alcaeorrhynchus Bergr, 
Anterior femora devoid of a preapical spine. Bucculae lightly elevated. 
Second visible ventral segment of abdomen armed with an anteriorly Sai 


projected spine. Smaller species Podisus H. & (lara 
Oplomus annotatus Uhler 
1863. Uhler, Proc. Ent. Soc. Philad. 362. Des 


Casa Villate, Havana (Cevera) —Est. Exp. Agron. ‘‘Cuba” largely 
(From Professor Poey in the Uhler coll—U.S.N.M. Type Nofhmmer: 
43581). lateral 

Rather closely related to O. tripustulatus Fab. and marked mut loused, 
as in some of the varieties of that species. It is, however, less pt long, e: 
ished, much more densely and coarsely punctate; the lateral matfis repr 
gins of the pronotum are nearly straight and scarcely impress mmbey 
It is apparently a rare species. 


Andrallus spinidens (Fabricius) 1857 
1787. Fabricius, Mant. Ins. II: 285. Pines 
Cuba’ 


Vifiales, Pinar del Rio (Brother Roberto) ; Palmira, Santa Clan 
Prov. (Ballou)—Est. Exp. Agron. ‘‘Cuba’’ (Uhler coll.) U. 8. NI AC 
A widely distributed species, recorded from Madagascar, 4s aud Ya 
Minor, India, Austro-Malayan Region, Polynesia, Mexico, and Lott ” 


q 
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na. There are specimens in the National Museum collection from 
% Domingo and Costa Rica. It has much the appearance of a large 
Podisus but there is no long spine on the second segment of the ab- 
domen. The humeral angles are provided with a bifid process, : the 
uterior spine of which is the longest; the pronotum is transversely’ 
and the scutellum longitudinally callously carinate; the legs are un- 
amed, with the tibiae strongly grooved. Gundlach records this as 
Hutyca limbata Uhler, a manuscript name, from Cardenas, Matanzas 
Prov. and Fermina, probably in Santa Clara Province. 


Alcaeorrhynchus phymatophorus (Palisot de Beauvois) 


1805. Palisot de Beauvois, Ins. Afr. Amer. 112; Pl. 8, Fig. 2. — 

Las Animas, Sierra Rangel, Pinar del Rio Prov. (Bruner and 
Aenfia) Exp. Agron. ‘‘Cuba’’ as Canthecona grandis Dallas 
(Uhler coll.) —U. 8S. N. M. 

Distant in Biologia Centrali Americana has given some characters 
for differentiating this species from grandis. Another feature of 
phymatophorus not mentioned by Distant is the more profuse punc- 
tation of the sides of the venter. . 


Podisus mucronatus Uhler 


1897. Uhler, Trans. Maryland Acad. Sci. I: 386. 

Santiago de las Vegas, Havana Prov. (Bruner); Palmira, Santa 
(lara Prov. (Ballou) ; Omaja, Oriente Prov. (Bruner); Camagiiey 
(Acufia); Holguin (Bruner)—Est. Exp. Agron. ‘‘Cuba’’ (Uhler 
ll.) —U. S. N. M. 

Deseribed by Uhler from Cuba and Florida. It is pale yellow, 
lagely ferruginous above and rather closely and coarsely punctate ; 
himeral angles armed with rather long, anteriorly directed spines; 
literal margins of pronotum straight to base of spines, broadly eal- 
lused, yellow, irregularly toothed; ventral spine of abdomen rather 
lng, extending forward to anterior margin of posterior coxae. This 
is represented by an unnamed specimen in the Gundlach collection 
timbered 159. 

Podisus gundlachi (Guérin) f 


1857. Guérin—La Sagra, Hist. Cuba—Ins. 367; Pl. 13, Fig. 2. 

Camagiiey (Acufia)—Est. Exp. Agron. Cayamas (Schwarz) ; 
“Cuba’’ (Uhler coll.) —U. 8. N. M. 

A Cuban species recorded by Gundlach from Zarabanda, Fermina, 
ad Yateras in Matanzas and Oriente Provinces. It is a little smaller 
tan mucronatus. The humeral angles are greatly produced, bifid, 
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and turned so that the secondary subapical tooth lies directly below 
the main upwardly inclined tooth. A darker band runs across the 
pronotum between the lateral processes. The first antennal segment 
is extremely short, the second segment almost twice as long as third, 
The: ventral saris of abdomen is very short. 


Podisus sagitta (Fabricius) 


1794. Fabricius, Ent. Syst. IV: 99. 
_ Los Animas, Sierra Rangel and Vinales, Pinar del Rio Prov, 
(Bruner and Acufia); Santiago de las Vegas (Hutson, Acuiia, and 
Bruner) and Hoyo Colorado (Enamorado and Bruner), Havana 
Prov.; Camagiiey, Camagiiey Prov. (Acufia)—Est. Exp. Agron 
Soledad (Myers)—M. C.Z. Cayamas (Schwarz); Upper Yara Val. 
ley and Baragué (Scaramuzza); ‘‘Cuba’’ (Uhler coll.) —U.S.N.M 

Very closely related to the Mexican fuscescens Dallas from which 
it differs as follows: anterior prong of humeral bifid process not 
turned anteriorly; scutellum longer than wide; pronotum and hem- 
ielytra relatively wider. 


Podisus acutissimus Stal 


1870. Stal, Enum. Hem. TI: 53. 

_ Santiago de las Vegas (Acufia and Otero). 

Three specimens show the usual variation in the character of the 
humeral processes and the amount of melanism on the posterior lob 
of the pronotum. Professor Uhler in his article on the Hemiptera 
Heteroptera of Grenada records the above species from St. George y* 
as P. gaumeri Dist. and specimens so labeled are in the Nationa 
Museum. They represent merely a pale variety of Stal’s species. 
Podisus cloelia Stal, a closely related species, was listed from Cuba 
by Gundlach. The specimen in his cabinet so labeled does not agret 
with Stal’s description nor with Distant’s figure of the species and 
probably represents a form distinct from any here considered. 


Podisus subferrugineus new species 
Plate XXVI, Fig. 17 


Stramineous, for the most part closely and finely punctate with ferruginoul 
antero-lateral margins of pronotum, margin of apex of scutellum, legs, all 
ventral parts pale yellow, the latter rather closely punctate with ferruginow} 
humeral spines and posterior disk of corium ferruginous-red; membrane hyalift 
with a longitudinal median fuscous stripe. 

Head with tylus equal to juga; the latter not contiguous at apices; later! 
margins subparallel, lightly converging anteriorly; apex rounded; surface df 
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elow 


lateral lobes closely, vertex more sparsely punctate, Antenna ferrugino-testaceous ; 
geond segment twice as long as third, which in turn is about one-third shorter 
tan fourth which is one-fourth longer than fifth. Rostrum reaching to just 
beyond posterior coxae; second segment one-third longer than third. Pronotum 
fnely and closely punctate with ferruginous, more sparsely so across central disk; 
m obsolete pale longitudinal line down the middle faintly continued through the 
sutellum; lateral margins pale, calloused to the base of humeral spines, pro- 
vided with five or six irregular obtuse serrations; humeri drawn out into very 
prominent acute ferruginous spines, directed outwardly and slightly upward. 
Pleura sparingly punctate with ferruginous. Legs pale, apices of tibiae and tarsi 
suffused with fuscous. Scutellum longer than wide (8:7), depressed across the 
middle, closely punctate with ferruginous; apical fourth much contracted, more 
sparsely punctate; apex semicircularly smooth, pale yellow. Corium closely punc- 
tate at base; posterior disk more sparingly punctate with ferruginous; sub- 
estal region coarsely punctate. Membrane hyaline, with a wide, median, longi- 
tudinal, fuscous stripe. Connexivum narrowly exposed, ferruginous-red, not fas- 
tate with black. Venter shining, stramineous, profusely punctate with rosy-red; 
a pale brownish spot anteriorly on segments 3-6 midway between center and 
literal margins; ventral spine short, acute, not reaching to middle of posterior 
txae; apical angles of sixth abdominal segment acute, prominent. Length 12 
mm; humeral diameter 7 mm. 


Type, male: Palma Mocha, Mt. Sierra Maestra, July, 1922, eleva- 
tin 1070-1350 meters (Bruner and Ballou) ; Paratype, female: same 
data—Est. Exp. Agron. Cat. No. 44053, U.S. N.M. 

This species seems to be close to P. congrex Stal from Mexico and 
Central America but the scutellum in that species is not pale at apex. 
In the male, particularly, the margins of the abdomen are strongly 
wnverging posteriorly. 


KEY TO CUBAN SPECIES OF PODISUS 


1 Humeral angles of the pronotum bifid at apices 2 
Humeral angles armed with a simple spine 3 


< -. Two spines of humeral process in the same horizontal plane, posterior spine 
es much the shorter; apex of scutellum not noticeably pale____sagitta (Fab.) 
d. Spines of humeral process placed one above the other; apex of scutellum 
pale; disk of corium with a round black spot-------- gundlachi (Guér.). -. 
Membrane entirely fuliginous, non-vittate; humeral spines strongly turned 
anteriorly. mucronatus Uhl. 
1ginow Membrane vittate with fuscous; humeral spines straight or slightly turned 
gs, an anteriorly 4 
aginows; # Scutellum with large smooth calloused areas in basal angles; pale yellowish 
hyalint = or greenish species, marked with black and frequently red fascia; ventral 
spine of abdomen long---- acutissimus Stal. ‘ 
! ie Seutellum obsoletely calloused at basal angles; ferruginous species with hu- 
rface 


" Meral spines directed outwardly; ventral spine short_subferrugineus n. sp. 
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Subfamily TESSARATOMINAE 


Piezosternum subulatum (Thunberg) 


1783. Thunberg, Nov. Ins. Sp. II: 41, Pl. 2, Fig. 55. 

A rather common species in the Neotropical regions and recorded 
from Cuba by Stal. Listed by Guérin from Cuba and San Domingy 
as Pentatoma (Edessa) vacca Fab. In the Gundlach collection there 
are three specimens taken in the Sierra Rangel, Pinar del Rio Prov. 
ince. 

This is a large species, the female measuring at least 20 mm. in 
length. Color greenish, often fading to yellowish. Lateral angle 
of prothorax produced as rounded prominences; outer apical angles 
of abdominal segments produced into sharp narrow points, directed 
backwards, more prominent on posterior segments; apex of scutellum 
produced into a long acute angle and provided with a prominent 
median carina. 
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APPENDIX 


THE CYDNIDAE AND PENTATOMIDAE OF CUBA 


Guérin La Sagra 
Hist. Cuba-Insects 1857 


Dr. Pedro Valdés R: 
Classificacién Gun 
Hemi pteros Cubanos, 


ete. 1910* 


és 


Our determination 


Scutellera (Augocoris) cretacea Voe 
utellera (Augocoris) pallida Pal. 
ytellera (Pachycoris) nitens 
lera (Pachycoris) boscii Fab. . 
era Pachycoris) irrorata Fab.. 


Pentatoma (Vulsirea) nigrorubra 8} in. 
Pentatoma smaragdula Fab. 
Nezara) marginata Pal.. 


eae (Arvelius) albopunctatus . 


Pentatoma (Mecistorhinus) variegata 
tome (Aceratodes) inconspicua. 


Pentatoma (Aceratodes) cornuta...... 
(Aceratodes) meditabunda! 


Diolchus Bosari 
Diolchus irroratus 


Mesotrypa sinuosa........ 
Sphyrocaris obliquus...... 


Corimelena 
Actas communis. . 
.| Actas insularis [7]. . 


Stenocaris longulus 
-| Pangarus piciatus..... 
Amnestris pusillus [?]..... 
Podops dubius............ 
Pentatoma (Brochymena) poeyi Guér.} Brochymena poeyi........ 
(Mormidea) geographica 
Pentatoma (Mormidea?)iyphoeus....| Oebalus pugnas........... 
(Mormidea) pustulata.... Euschistus crenator....... 
ma (Prooxys) punctulata Pal.} Pronis punctulatus........ 
Pentatoma (Mormidea) perditor Fab.| Thysanta perditor........ 
Loxa Flaviclollis 


Edessa bifida..... 
Edessa meditabunda. . 


..-| Tetyra antillarum Kirkaldy 
-| Augocoris illustris (Fabricius) 
Augocoris illustris 

-| Pachycoris fabricii (Linnaeus 
Diolcus 
Diolcus irroratus (Fabricius) 
Diolcus variegatus Herrich- 


boscii (Fabricius) 


Schaeffer 


Symphylus caribbeanus Kirkaldy 


Sphyrocoris obliquus (Germar) 
Euryscytus guttiger (Stal) 
Eucoria minuta (Uhler) 


.-| Euryscytus incerta (Uhler) 
-| Aethus communis Uhler 
Aethus indentatus (Uhler) 


-| Geocnethus cubensis n. sp. 


Amnestus pusio Uhler 
dubius (Palisot- 


Beauvois) 
Solubea insular 

Solubea (etal) 


Euschistus crenator (Fabricius) 

Euschistus bifibulus (Palisot- 
Beauvois) 

Euschistus acuminatus Walker 

Proxys punctulatus (Palisot- 
Beauvois) 


Thyanta perditor (Fabricius) 
Thyanta antiguensis (Westwood, 


xa Sp. 
proxima (Dal 


las 

Vulsirea violacea 
Nezara viridula (Linnaeus) 
Acrosternum marginatum 

(Palisot-Beauvois 
Nezara nitida ( 
Banasa subrufescens (Walker 
Piezodorus guildinii (Westwood) 
Pallantia macula (Dallas 


Arvelius albopunctatus 


Pharnus insulicola Kirk 

Pharnus inconspicuus (Herrich- 
haeffer) 

Edessa cornuta Burmeister 


Edessa flavoflua n. sp. 
Edessa excoriata n. sp. 


(I 


Podysus Gundlachi....... Podisus gundlachi (Guérin 

Podysus sagitta........... Podisus 

Podysus doclina........... Podisus 

Podisma pallidus.......... Modicia ‘oxlinests Stal 

Rizostemum sublata...... Piezosternum subulatum 
(Thunberg) 


* Actual spelling of scientific names. 
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corded 
Augocaris 6- punctata. . 
n there Pachycoris fabrici...... 
) Prov. 
utellum 
yminent 
Mormidea albisignis Stal 
Mormidea pictiventris Stal 
Solubea (Fabricius) 
Solubea linki (Heidemann) 
) 
Vulsira violacea........... 
Nezara viridula........... 
No. 66 Gundlach coll... :.. 
omitted 
onus ann us.......] Oplomus annotatus Uhler 
Pentatoma (Canthecona) phymatop- phymatophora...} Algseorrhynchus phymatophorus 
tera alisot-Beauvois 
Pentatoma (Canthecona) gundlachii : 
Pentatoma (Edessa) vacea 
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EXPLANATION OF FIGURES 


PLATE XXV 


. Geocnethus reversus n. sp. 

. Genital segment of Euschistus crenator 3 

Genital segment of Euchistus bifibulus 3 

. Pronotum of Thyanta cubensis n. sp. and T. perditor, 

Genital segment of Thyanta cubensis n. sg). ¢ 

. Genital segment of Loxa planifrons n. sp. ¢ 

. Genital segments of Loxa planifrons n. sp. 2 

. Genital segment of Banasa punctatissima n. sp. 3 

Head, pronotum and scutellum of Praepharnus prominulus 
n. sp. 


PLATE XXVI 


. Genital segment of Praepharnus prominulus n. sp. 6 
. Genital segments of Praepharnus prominulus n. sp. 2 
. Genital segment of Edessa cubana n. sp. 3 

. Genital segment of Edessa excoriata n. sp. 3 

. Genital segment of Edessa flavoflua n. sp. ¢ 


. Head and pronutum of Edessa chlorophyla n. sp. 
. Genital segments of Edessa chlorophyla n. sp. 2 
. Podisus subferrugineus n. sp. 
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(Preoccupied names, synonyms, and doubtful species are in intalies.) 


Aceratodes. 
Acrosternum 
acuminatus Walk., Euschistus 
autissimus Stal, Podisus 
Aethus 
afinis Dist., Arocera protea var 
‘abisignis Stal, Mormidea 
albopunctatus (Degeer), Arvelius 
Aleaeorrhynchus. 
Amaurochrous 

Amnestus. 

Andrallus 

amotatus Uhl., Oplomus 
angustata Stal, Mormidea 
antica Dall., Rhaphigaster 
antiguensis (West.), Thyanta 
antillarum Kirk., Tetyra. 
arouatus (Fabr.), Tetyra 
Arocera 
Arvelius 
atromaculosus Barb., Euschistus 
Augocoris 
basalis Germar, Corimelaena 
bifbulus Blatch., Euschistus 
bifbulus P. B., Euschistus 

bosoii Barber, Diol 

boseii (Fabr.), Diol 


«aribeanus Kirk., Symphylus 

casta, Stal, Thyanta 
thlorophyla n, sp., Edessa 
communis Uhler, Aethus ---- 235 
Coriplatus 
‘omuta Burm., Edessa "268 

*Norz: In this index are not included the species from other countries which ‘were 
‘Mentioned for comparative or other purposes in the text, and which have never been: reported 
(M occurring in Cuba. 
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erassus Dall., Euschistus__ 


erenator (Fab.), Euschistus 


crenator Gund., Euschistus 


cretacea Voets, Augocoris 


cubana n. sp., Edessa 


cubensis n. sp., Geoc 


cubensis n. sp., Thyanta 


euibrosa Dall., Mormidea 


déplanatus Barb., Symphylus 


déplanatus Blatch., Symphylus 


‘dépressus White, coriplatus 


dimidiatus Stal, Banasa 


Diol 
dubius (P. B.), Amaurochrous 


Edessa 
Eucoria 


Euryscytus 
Euschistus 


excoriata n. sp., Edessa 


fabricii (Linn.), Pachycoris 


fimbriatus Van D., Neopharnus 


flavoflua n. sp., Edessa 


flavicollis Drusy, Loaa_ 


Geoenethus_ 


geographica Fab. (var., Guer. ), or 
Geotomus 


grandis Dall., Canthecona 
guerini L. & 8., Mormide 


guildini (West.) , Piezodorus 
gundlachi (Guer.), Podisus 


guttiger (Stal), Euryscytus 


histrionica (Hahn), Murgantia 


illustris (Fabr.), Augocoris 


incerta (Uhler), Euryscytus 
inconspicuus H. S., Pharnus__ 


‘indentatus (Uhler), Aethus 
insularis (Stal), Solubea 


ingularis var, similis Kuhlgatz, Ocbal 


SB 


insulicola Kirk., Pharnus 
irroratus (Fab.), Dio 


linki (Heid.), Solubea 
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23s 


1 
if 
| 
q 
q 


INDEX TO GENERA AND SPECIES 


(Fab.), Thyanta 259 
mmajusculus McA. & Mall., Megaris 240 


‘marginale H. S., Nezara. 262 
marginatum (P. B.), Acrosternum-_- re 262 
‘meditabunda (Fab.), Edessa 272 
Megaris 240 
Mesotrypha 243 
minuta (Uhler), Eucoria 233 
Mordicia 265 
Mormidea. 250 
‘Mormidea. 252 
mucronatus Uhler, Podisus_- 275 


Murgantia 261 


aitens Dallas, Pachycoris 
sitida Westw., Nezara 


ebliqua (Guer.), Scutellera 243 
‘bliquus (Germar), Sphyrocoris 242 
@bscurus P. B., 
sbscurus P, B., Euschistus 255 
Oebalus 252 
Pachycoris__-. 241 
-Pallantia 264 
pallida P, B., Augocoris 246 
pallida Van D., Loxa 259 
perditor (Fab.), Thyanta 257 
‘Pharnus 266. 
phymatophorus (P. B.), Aleaeorrhynchus 275 
pictiventris Stal, Mormidea 250 
Piezodorus 264 
Piezosternum 278 
‘Panifrons n. sp., Loxa-_--- 260 
Podisus 275 
"246 
Peeyi Guer., Brochymena 249 
peeyi Uhler, Augocoris 
pelitus (Walk.), Symphyl “941 
perosus (Germ.), Camirus 
Praepharnus, new genus 266 
Prominulus n. sp., Praepharnus 
Protea var. affinis Dist., Arocera , 261 


Proxima (Dall.), Runibia__- 7 261 
Proxys 


| 
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pugnax (Fab.), Solubea 
punctatissima n. sp., Banasa 
punctulatus (P. B.), Proxys. 
pusillus (Uhler), Amnestus 
pusio, Stal, Amnestus 
pustulatus P. B., Euschistus_- 


reversus n. sp. Geocnethus 
Rhaphigaster 

rugulosa (Say), Thyanta 
rugulosus H. Augocoris_ 
Runibia 


sagitta (Fab.), Podisus. 
Scaptocoris 
scuteliata West., Mormidea 
sexlineata Stal, Mordicia 
sexpunctatus Fab., Cimex 
Scutellera. 

sinuosa Uhler (M. 8.), Mesotrypha 
Solubea 
sordidula Stal, Mormidea 
‘“Sphyrocoris 
“spinidens (Fab.), Andrallus 
spinolai Signoret, Geotomus 
‘subferrugineus n. sp., Podisus 
“subferrugineus (West.), Amnestus 
‘subrufescens (Walk.), Banasa 
subulatum (Thun.), Piezosternum 
Symphylus. 

Symphyl 


terginus Schioedte, Scaptocoris___ 
Tetyra 
thoracicus Dallas, Euschist 
Thyanta 

‘tinetus Dist., Piezodorus 
Fab., Pentatama (Mormidea?)- 
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ursus Van D., schistus 


vacea Fab., Pentatoma (Edessa) 
_ varians Stal, Banasa 
variegata Guer., Pentatoma (Mecistorhinus) 
variegatus (H. 8.), Diolcus 

violacea (Fab.), Vulsirea 
(Linn.), Nezara 
‘Vulsirea 


“wilsoni Uhler, Pachycoris 


“ypsilon (Linn.), Mormidea 
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THE DAMPING-OFF OF TOBACCO AND ITS CONTROL — 
IN PUERTO RICO’ 


J. A. B. Nota? 


In recent years there has been great alarm among the tobacco 
growers of Puerto Rico because of the spread of a persistent malady 
in our tobacco seed-beds, the damping-off disease. The studies begun 
sx years ago are outlined and discussed in this paper. The chief 
aim has been to develop a practical working method for the control 
of this dreaded malady. 

‘Damping-off is here treated chiefly in relation to tobacco (Nico- 
liana tabacum L.). We have shown that the pathogenes responsible 
for damping-off of tobacco may also produce a similar disease in some 
garden vegetable and castor bean seedlings. 


NAMES 


The most common name for the disease in Puerto Rico is ‘‘san- 
weho’’ or ‘‘saleocho.’’ Recently, the names ‘‘saleocho blanco’’ 
(white damping-off) and ‘‘saleocho prieto’’ (black damping-off), have 
been introduced into the long list of popular agricultural names, to 
distinguish between what the growers regard as two forms of the 
disease. 

History AND RANGE 

Hesse’s investigations in 1874 (16) mark re beginning of num- 
erous researches on damping-off on many of the higher plants. Most 
of the literature on the subject, however, deals with the disease on - 
siscepts other than tobacco. The disease probably occurred on to- 
heco as early as it did on the other suscepts. Breda de Haan (5) 
ported a seed-bed rot of tobacco from Sumatra and Java in 1896. 
(ook and Horne (9) reported damping-off from Cuba in 1905. 
The disease has subsequently been the subject of special studies there. 
Search among publications where tobacco in Puerto Rico is mentioned 
tas shown that, apparently, the first report of the disease in that 
land is by Loew (20) in 1908. To quote: ‘‘a peculiar disease, 
greading from a center in ring-like progression, was observed in the 


‘A thesis presented to the Faculty of the Graduate School of Cornell University. in 
bartial fulfilment of the requirements for the degree of Doctor of Philosophy. - Submitted 
fr publication, May, 1932. 

« *Rormerly Assistant Plant Pathologist, Insular Station of Rico. 
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tobacco seed-beds of Caguas. The circle of dead bleached seedling 
increased continuously and could be checked only by removing th 
soil to some depth and treating the spot with diluted formaldehyd 
(1 spoonful to 30 gallons of water). The disease is called ‘‘sanw 
chado’’ in Porto Rico.’’ 

It has been reported from various other parts of the world. h 
Puerto Rico it has been prevalent probably during the last three 
four decades but its importance has been largely disregarded. Damp. 
ing-off, in general, was briefly discussed by Johnson (19) in 194 
who placed special emphasis on the subject of the control in relation 
to tobacco. 

This malady now occurs in both tropical and temperate zones but 
its severity is increased as tropical conditions are approached.: h 
some countries soil sterilization is now a common practice and meth 
ods of culture are so advanced that the disease is rarely serious 

It is present in nearly all the tobacco soils of the true tobacw 
sections of Puerto Rico. One of the pathogenes, Phytophthora Pam. 
sitica* has not been found in the coastal section from Arecibo ti 
Aguadilla where poorer, native types of tobacco are grown, but th 
other, Pythium debaryanwm, is common. Here the temperature i 
relatively higher and the humidity lower than in higher elevation 


IMPORTANCE 


The losses from damping-off fluctuate from year to year. Inet 
tain seasons when precipitation is moderate, the disease occurs ol 
in localized areas in the seed-beds and may be easily kept in chet 
On the other hand, should heavy rains be prevalent throughout 
season, the magnitude of the losses will be very great. During t 
season of 1927, heavy rains brought about a disastrous conditim 
Late plantings had to be made and there were not enough seedlim 
for a normal planting. In many instances the seedlings were ¢ 
pletely swept away by the disease. Reports from various seetitl 
of the island and the author’s own observations showed losses in 
8 per cent to as high as 90 per cent. Data obtained from the af 
cultural agents on about 105 acres of cloth-shaded beds and 310 ad 
of open beds in 1927, showed a range of infection of from 8 10? 
‘per cent. If a curve were to be plotted with these data, the m 
would be above 50 per cent and the mode would exceed that figd 
In 1928 the losses were quite severe in some sections while in ™ 
the season was especially unfavorable for the disease. 


* Throughout this paper the designation P. Parasitica stands for Phytophthora 
tica Dastur, var. nicotianae ‘Tucker. 
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Under such circumstances tobacco planting, in certain years, is, 
quite an uncertain proposition. Even when growers plant in advance 
i allow a wide margin for losses from damping-off, the extent of his 
planting remains uncertain until the seed-bed season is nearing the 
md. The disease may destroy the larger part of his seedlings and 
then he will be at the mercy of the other planters whose seedlings. 
may be of undesirable varieties or of poor quality. If he succeeds 
in buying enough seedlings for his farm he will have to pay from 
$1 to $1.50 or even a higher rate per thousand plants. This makes 
planting more expensive by increasing the cost per unit of produc- 
tim. Another disadvantage which may occur is the introduction of 
“black shank,’’ carried into his field on poorly selected seedlings 
from infested beds. 

SYMPTOMATOLOGY 


The morphologic symptoms of tobacco damping-off appear in vari- 
ous manifestations depending on the age of the plants. Very young 
seedlings take on a dirty green color and die. The seedlings are so | 
vilently attacked that usually the time between the first symptoms 
and death. is very short. On larger plants, which are not overcrowded 
and which have not developed a slender stem, if infected at the 
surface of the soil, the first symptoms consist of a wilting of the 
leaves. This is followed by a rapid blackening of the stem all the 
way up to the terminal bud. The stem tissues appear to shrink. 

'§ These symptoms are usually produced by Phytophthora Parasitica, 
but may also be caused by Pythium debaryanum.* When plants are 
too crowded, their stems are rather long. Here the symptoms may 

is ce evident either as small, lens-shaped or elongated lesions which do 
not extend far up the stem or as large lesions in the cortical tissues, 
wriginating near the soil surface and spreading up and around the,. 
stem, in a good many cases girdling it completely. These lesions are 
usually pale and are typical of the disease caused by Pythiwm de- 
baryanum. Such plants will generally have the lignified tissues 
waffected and when transplanted into the field will send out roots 
above the lesions and usually develop into normal plants. Phytoph- 
thora Parasitica produces very similar symptoms (see plates XXVII, 
XXVIII and XXIX.) Occasionally lens-shaped lesions will be formed 
mm the stems and adventitious roots develop. When transplanted into 
the field during a rainy period such plants rapidly succumb to the 
attacks of the invading fungus. The organism in the small lesion 
cmmences activity on reaching the new environment. Such a con- 


* Since these two pathogenes produce damping-off effects almost identical on tobacco they : 
ate here discussed as producing one disease. 
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dition had been thought to be due to a cause different from that of 
the damping-off but it has been found that P. Parasitica is the re 
sponsible agent. Roots of young seedlings are not usually affected 
as the pathogenes seem to spread more readily over the surface of 
the soil and infect the stems at soil level. However, roots of the 
larger seedlings may furnish the point of invasion. This is especially 
true in the case of Phytophthora Parasitica. 

The leaves are also a common point of entrance for the pathogenes, 
The symptoms here consist of circular to irregular light-brown spots 
with light centers. The plesionecrotic zone between the unaffected 
and necrotic tissues is pale green. The spots rapidly increase in size 
and involve the entire leaf blade, and in later stages extend to the 
stem where blackening and death of the tissues occur and ultimately 
the death of the plant. ; 

The histologic symptoms consist, in the first place, of hydrosis of 
the tissues, especially when infection occurs in the leaves. The cells 
of the invaded tissues are soon killed by toxins or related products 
secreted by the penetrating hyphae, and the cell walls and cell con- 
tents are blackened presumably as a result of the reactions with the 
fungous secretions. Collapse of the cells is followed by the dissolu- 
tion of the primary walls of the mesophyll cells of the leaf or of 
the cortex of the root, as the case may be. Withering of the affected 
individuals soon follows. The vascular tissues, especially in infec 
tions by Phytophthora Parasitica are also stained and killed. This 
results in the wilting of the above-ground parts. 


_Sporangia are produced abundantly in the soil by Phytophthora 
Parasitica and to a lesser extent by Pythium debaryanum. However, 
Pythium debaryanum forms oospores in the soil and in the tissues 
of the affected organs. Oospores of Phytophthora Parasitica have 
not been found in the tissues of diseased seedlings. Chlamydospores 
are formed in the infected parts when either of the two pathogenes 
is present. 


The pathogene Pythium debaryanum was discovered and described 
by Hesse in 1874. It was named in honor of the famous Germai 
mycologist, Anton de Bary. There is now a long list of publications 
on this fungus, in which it is recorded on a large number of suscepts. 

The other pathogene, Phytophthora Parasitica var. nicotianae was 
first described as P. nicotianae by Breda de Haan in 1896 (5). This 
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fungus was first associated by its discoverer, with the cause of the 
“lanas’’ disease; and known in America as the black-shank. A se- 
rious seed-bed trouble was found to be caused by the same fungus 
in the Deli district of Sumatra and at Buitenzorg in Java. 

Tisdale (27) first reported the black-shank organism from Amer- 
ica in 1922 as causing a typical damping-off in young tobacco plants. 
later, in 1923, he (28) gave Phytophthora nicotianae Breda de Haan 
as the cause of black-shank. 

In Puerto Rico damping-off of tobacco is due to Pythium debary- . 
mum and Phytophthora Parasitica var..nicotianae. Rhizoctonia has 
not been found in the tobacco seed-beds, but an examination of some 
plants received from the Cayey region in January, 1930, showed the 
presence of this fungus, and it might well be that the pathogene is 
spreading in that section. Sclerotiwm Rolfsti was isolated from yel- 
lowed seedlings but it does not seem to be able to cause much damage. 

That the Phytophthora on tobacco in Puerto Rico is P. nicotianae 
was established in a previous paper by the author (23). The cul- 
tures used in this investigation were the same isolates studied in 
connection with the black-shank disease. Ashby (1) in 1928 proposed 
the name Phytophthora Parasitica Dastur for a combination of spe-— 
tits among which is P. nicotianae. Obviously he ignored any suscept 
tlationship. Tucker (29) who has been unable to separate nicotianae 
from Parasitica on a morphological basis, regarded the difference in 
pathogenicity between the two as not of specific significance and, 
therefore, designated the fungus P. Parasitica Dastur, var. nicotianae 
Tucker. 

The omnivorous Pythium in Puerto Rico has been isolated from 
many suscepts. The isolates when compared with known cultures of 
Pythium debaryanum have shown only slight or no morphological 
differences. 


PATHOGENICITY 


The pathogenicity of our isolates of Pythium debaryanum and 
Phytophthora Parasitica was established by a series of experiments. 
The following list of isolates used is given with their sources; _ 
P 1. Phytophthora Parasitica, from a tobacco seed-bed in Cayey ; 
P 2. Pythium debaryanum, from a tobacco seed-bed in Caguas; 
P 3. Phytophthora Parasitica, from a tobacco seed-bed in Cayey; 
P 4 to P 14. Phytophthora Parasitica, tobaceo black-shank Ca- 
; 
P16. P. debaryanum, tobacco plant with black-shank lesions, 
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_ P17. P. Parasitica, disease of young transplants; Cayey; 

.P 18. Phytophthora sp., tomato damping-off or bending-over, Rip 
Piedras ; 

P 19. Phytophthora sp., eggplant fruit rot; 

P 20. Pythium debaryanum, cucumber damping-off, Rio Piedras; 

’ P 216. Phytophthora Parasitica, obtained from Trucker who ob 
tained it from Tisdale—the Florida black-shank fungus; 

P 217. Phytophthora sp., obtained from Tucker but source u- 
known. 

Not. all of these isolates were used in all experiments because 
they were gradually accumulated during the course of the investi 
gations. 

The flats in which most of the pathogenicity experiments were 
conducted were prepared as follows: A wooden box 2 ft. x 2 ft 
was filled with good compost. A frame about 2 ft. high was built 
around each box. Cell-o-glass was then fastened tightly to this frame, 
the lower edge extending about 2 in. below the upper edge of the 
sides of the box. This insured the contents against possible infes 
tation from external sources. Frame-covers were also provided @ 
order to prevent rain water from falling into the box. 

As soon as the flats were filled with the soil compost, they wer 
sterilized with a 1-50 formaldehyde solution, at the rate of 1 gal 
per sq. ft. or 4 gal. to each flat. After the soil was well soaked with 
the solution it was covered with burlap for 48 hours. 

A week after disinfestation, the soil was infested with culture 
of the isolates to be tested. At the end of 7 days after infestation 
of the soil seed was sowed of the types ‘‘Borinquen’”’ or Connecti: 
Round Tip (very susceptible to black-shank) and a native type calle 
‘*Pais’’ (resistant to black-shank). The beds were heavily watered 
with boiled water every morning, until the experiment was com 
pleted. 

Expt. 1: Twenty-four flats were used, three were left uninfested 
to be used as checks while the remaining 21 were infested on De 
22, 1926 as follows: A set of 3 flats with P 1, P 2, P 3,P4,P 
P 13, and P 14. These flats were sown on Dec. 29 as follows: 2 
flats in each set with ‘‘Borinquen’’ seed the remaining flat wi 
‘*Pais’’ seed. The check was similarly seeded. 

The results observed at intervals of 2 days until Jan. 21, 19% 
were as follows: 

(a) There was an even germination on all the 24 beds. 
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(b) P 1 (Phytophthora Parasitica) produced a virulent infection 
mm Jan. 10 and in 3 to 4 days had destroyed all the: seedlings in 
the three flats alike. 2, 

(c) P 2 (Pythium debaryanwm) showed infection on Jan. 10, and 
by Jan. 18th all the seedling in the three flats had been killed. 

(d) P 3. The first symptoms were observed on Jan. 10. Later 
om Jan. 13 there were only a few plants standing. cs 

(e) P 4 and P 10 showed the symptoms later than in the pre- 
eding three cases but by Jan. 21 nearly all the plants had been 
destroyed. 

(f) P 18 and P 14 showed infection on Jan. 18 and by Jan. 21 
there were only a few seedlings unaffected. 

(g) No damping-off developed in the checks, the plantlets attain- 
ing a normal development. 

There are two conclusions to be drawn from this experiment, 
namely, that both Pythiwm debaryanum and Phytophthora Parasitica 
cause severe damping-off of tobacco seedlings and that there is no 
difference in the resistance or susceptibility of the two varieties of 
tobacco used. 

A second experiment was conducted in which infestation was 
made 16 days after germination and when seedlings were making a 
vigorous growth. Ten-day-old mass cultures of P 216, P 217, P 16, 
P17, P 18, and P 20 on cotton-seed meal agar were employed.* 
The cultures were broken up into small fragments, poured into tin 
pans and water was added so as to obtain a good dilution. This 
was then sprinkled over the seedlings and washed into the soil with 
}water from sprinkling cans. ; 

A week after infestation symptoms of the disease had appeared 
inall of the infested flats except those with P 18 and P 217. Spots 
m leaves appeared only in the flats infested with P 17 and P 216. 

From these results it may be concluded that, (1) the Florida 
tlaek-shank pathogene P. Parasitica (P 216) causes typical damp-. 
ing-off; (2) the Phytophthora sp. (P 217) is non-pathogenic to té- 
‘aeeo seedlings; (3) two Pythiwm strains from tobacco (P 16) and 
‘umber (P 20) produce typical damping-off; P. Parasitica (P 17) 
fm transplant tobacco causes typical damping-off, and (5) a Phy- . 
liphthora sp. which causes bending-off in tomatoes does not cause 


the disease on tobacco. 

*Prepared by adding to 40 grams of cotton-seed meal, 4 grams of agar-agar and water 
mough to make the volume to 200 cc. in an Erlenmeyer flask, then heating in the autoclave 
the usual temperature for sterilization. ; 
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Lire History 


-An account of the life history of Phytophthora Parasitica ha 
been given in another paper (23). In the account of the life hig 
tory for Pythiwm debaryanum given below, it will be seen that it is 
similar to that of the former. The primary cycles are initiated m 
the seedlings by inoculum from the soil or from bits of diseased plants 
carried into a pathogene free seed-bed by agents of dissemination 
The inoculum consists of mycelium from infested debris and of 00 
pores, chlamydospores, conidia, and zoospores. Inoculation is effected 
by the growth of the inoculum to the susceptible part or by its trans 
portation to the suscepts by agents of various kinds. Surface water 
currents, laborers, animals, and probably burrowing insects as wel 
as other agents serve to disseminate it. 

With favorable conditions of temperature and moisture, the o 
pores, and probably the chlamydospores may be assumed to germ 
nate. Laboratory attempts to germinate the oospores and chlamy- 
dospores have been unsuccessful, an experience which confirms that 
of other writers. The germ tubes from the oospores must come into 
contact: with the suscepts, or, failing to do so, they develop intos 
mycelium in the soil. 

The mycelium under adequate temperature and humidity conii- 
tions assumes a very active role. Zoosporangia and conidia are dé 
veloped at the end of special hyphae. The zoosporangia germinal 
in the water on the suscepts’ surfaces or in pools, giving rise 
zoospores. These and the conidia germinate by sending out a gem 
tube. The term conidium is used here in the sense of many authon 
for the sporangia which do not germinate by zoospores but bya 
germ tube. There seem to be no grounds for regarding these # 
distinct structures, both are, undoubtedly, genetically alike and th 
manner of germination may be, after all, influenced by extemil 
factors not yet well understood. 

Germ tubes and the hyphal tips of the mycelium coming in ct 
tact with the susceptible surfaces penetrate the cell-walls of th 
tissues. Hawkins and Harvey (15) present evidence to show thi 
the hyphae of Pythiwm debaryanum penetrate the cell-walls of tl 
potato tuber by means of mechanical pressure. The germ tubes@ 
hyphae may enter the plant through the stomata. Zoospores of 
-Parasitica occasionally brought into contact with the leaf 
the margin of the blade by splashing rain drops or other means, sug * 
their germ tubes into the tissues, in this manner giving rise to Hi 
characteristic spots. We have been unable to get infection of ley" 
with zoospores of Pythium debaryanum. | 
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Once the hyphae or germ tubes find themselves inside the suscept 
tissues they begin to invade these. The mycelium becomes much 
branched and advances in all directions. The hyphal branches pen- 
erate the cell-walls or may penetrate in an intercellular manner. 
The hyphae of Pythiwm debaryanum become constricted at the place 
where they pass through a cell-wall. However, this phenomenon has 
not been observed in Phytophthora Parasitica. It has been generally 
accepted that Pythium debaryanum secretes a substance which kills 
the cells of the suscepts in which it occurs. 

During the course of the development of the pathogene on the 
tender stems and leaves of the tobacco seedlings zoosporangia and 
enidia are produced. These are more abundantly produced by 
Phytophthora Parasitica but on the other hand, Pythium debary- 
mum produces an abundance of oospores in the tissues and in the 
surrounding soil; while the former produces only a few. Chlamy- 
- dospores are produced by both pathogenes. The sporangia germi- 
nate readily under favorable environmental conditions and their 
mospores together with the germinating conidia (probably also chla- 
nydospores and oospores) furnish the inoculum for the secondary 
eles. The primary cycles end with the death of the seedlings. 
Only in a few eases, when affected plantlets have developed vigor- 
wsly, does recovery from the disease occur, and then only when the 
pathogene involved is Pythium debaryanum. Seedlings at any age 
wr period of development, when infected by Phytophthora Parasitica 
die, After the destruction of the plants in a bed or part of them, 
the land is usually left idle. The pathogenes now enter into a new 
phase of their life history. They are able to: hibernate in the debris 
if the dead seedlings or in organic matter of any kind. Here they 
end a saprophytic life awaiting the reappearance of any one of 
their suscepts. 

EpIPHYTOLOGY 


Environmental conditions seem to affect. both pathogenes similarly. 
The amount of moisture in the soil seems to be the most important 
«ctor determining the spread and severity of these pathogenes: 
Under conditions of extreme humidity the disease plays havoe with 
Bredlings. It is natural to expect this with pathogenes which have 
mch life habits and characteristics. In sections where rainfall is 
ight there is seldom any fear of damping-off. Temperature varia- 
lin is not an important factor in Puerto Rico since favorable tem- 
ptatures prevail through the year. In our experiments, conducted 
Ht all seasons, temperature fluctuations have not appeared to influ- 
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| ence the occurrence and spread of damping-off very much. Seed. 
i beds shaded with cloth are usually more liable to suffer severely, 
| In those where no shade has been used, the disease has been checkei 
} with less difficulty. That some beds of seedlings have been save 
- by removing the cloth and allowing the sun rays to penetrate ¢- 
rectly to the surface, indicates that the reduction of the moistun 
on the surface of the soil and on the plants, removes the chances 
of spread and development. The elevation at which the seed-bed is 
located in Puerto Rico seems to have little influence on damping-of 
} Damping-off is usually severe in beds which have been heavily 
z} fertilized with nitrogenous fertilizers. This is true of soils manure 
i with the more soluble salts such as nitrate of soda, and beds period 
ically watered with solutions of the salt. But organic manures seen 
to afford the best conditions for its development. Fresh barnyani 
manure furnishes a good medium for the pathogenes already exist 
ing in the soil. Barnyard manure in Puerto Rico is worse than noth 
ing in the preparation of seed-beds and its use should be discouraged 
Fortunately, the average grower has learned this from experien 
and there is little likelihood of its being used to any great extent 
However, when seed-beds are properly disinfested and well managed 
there will be little danger from organic matures. 

Thick sowings are a constant danger in Puerto Rico. In spited 
the fact that during the last two deeades the growers have been ai 
vised by private parties or by government agents to make as light 
sowings as possible, the present day growers still insist in gettig 
a very large number of plants per unit area. The experiences of the 
season of 1927 show this very plainly. We found eases of growen 
who had been managing tobacco seed-beds for the last ten or twelt 
years for a certain tobacco company, and had then used only abott 
4 2 pounds of seed to the acre. When they started in work of thet 
. own they made sowings at the rate of 4 pounds to the acre. Tk 


result was an overcrowding of seedlings in the seed-beds. With th = 
coming of the rainy season, damping-off occurred and the destrit al 
tion was almost complete. Experience in Puerto Rico shows that mt fective 
more than 1.5 to 2 pounds of seed should be sown to an acre. ution 
joinin, 
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The control of tobacco damping-off is at present one of the PIE tigsase 


lems which the tobaceo growers have to face. Practical treatmél 
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for beds before or after the germination of the seed will be welcomed 
by the growers of tobacco in Puerto Rico. 

The first known and most general treatment of the land for the 
entrol of plant diseases ever recorded for Puerto Rico is the destruc- 
tio of the causal organism by fire. The first records of the use of 
this means for the cleaning or sanitation of soils intended for seed- 
eds are lost in the rather obscure history of Puerto Rican agricul- 
ture. The pioneer tobacco growers in the island did not know that 
plants would die from disease; when tobacco culture was first at- 
tempted their virgin lands probably were free from infestation. In 
wme sections of the country the clearing of the land was followed 
by burning of the trash, shrubs, and trees. In other cases (especially 
recent ones, which the writer has seen), the beds were prepared in 
., @ places where the plant ‘‘maya’’ (Bromelia Pinguin) had been grow- 

ing for years. This large terrestrial bromeliaceous plant grows 
thickly in waste places and along fences and these seemed favorite 
places for tobacco beds. When set on fire these plants burn slowly 
since their leaves are more or less juicy. This slow burning develops 
am intense heat, which is maintained in the soil for a relatively long 
time. This may be an explanation for the small amount of damage 
produced by the so-called rot or damping-off in seed-beds prepared 
in such sites. Without knowing it these growers with their rude 
methods were preventing a serious trouble. Later as seed-beds had 
to be increased in extent the patches of ‘‘maya’’-covered land had 
to be abandoned for other waste lands. In other sections this system 
was unknown, but instead grass was burned over the soil. Gradu- 
ily with the clearing of land the amount of material to be burned 
m the soils intended for seed-beds decreased and the seed-beds re- 
tived no treatment whatsoever. The disease called here ‘‘pudri- 
tin’ (rot) or ‘‘saleocho’’ (damping-off) began to increase year 
after year until it is now widespread over the entire island. The 
method of firing as used by the first growers was an effective one 
uder the conditions of slight infestation then prevailing. Its ef- 
feetiveness decreased when beds were less frequently exposed to the 
ation of the heat and when they received contamination from ad- 
ining fields through surface drainage. 

A second eradicatory measure, but a poor one, used by our grow- 
ts has been the removal of the diseased seedlings from the fields 
%s00n as the disease appears. This practice is effective in the con- 
tol of some diseases and, most certainly, in those cases where the 

occurs in isolated individuals; but in the case of tobacco 
tmping-off, especially in Puerto Rico, it is very dangerous. The 
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type of labor employed in this kind of work does not commend its 
use. A laborer who removes diseased seedlings will only serve t 
spread the inoculum over healthy beds. In the majority of instaness 
the rotting plants have been scooped out and thrown into the ditches 
where they await the coming rains to wash them down to other 
ditches and into other beds. After seedlings have been removed it 
is the practice to dust the bare spots with slaked lime. This lime 
does not kill the fungus and observations show that even indireetly 
it will not check the spreak of the pathogenes. It is an unfortunate 
thing that methods like this should even be mentioned in the liter. 
ture as effective. Bunker (4) says ‘‘The practice of scraping of 
the infected soil and applying lime is good.’’ However, immediately 
after, he describes a method which is more satisfactory and whic 
shows there was no need of approving the former. This latter method 
consists in spraying the infested areas well into the surrounding 
heathy plants with a 1-25 formaldehyde solution. After soaking 
with this solution the diseased plants may be removed from the beds 
We are of the opinion that this is a good measure to follow. We 
have used a slightly lower concentration, a 1-30 solution, with equally 
good results. Once the infested spots have been thus drenched, the 
removal of the infected plants seems to us rather unnecessary. Ther 
is little likelihood that these will serve as sources of inocula. Re 
cently we have succeeded in obtaining excellent results with a nev 
copper preparation—a copper fluosilicate dust. This material ha 
a very high content of copper in the soluble form. When applic 
to infested spots in tobacco beds it soon burns the foliage and stem 
At the rate of about 8 grams to the square foot of surface it givé 
as good results as the 1-25 or 1-30 formaldehyde solution. It has 
the advantage over the latter in not having that penetrating, unde 
sirable odor. Further, its action is longer continued than that d 
formaldehyde. It is a good plan to sprinkle the beds with watt 
after dusting with copper fluosilicate dust. A 1-200 Uspulun soli 
tion at the rate of 1 gallon to the square foot of surface has als 
given satisfactory results but none of the treatments are as simpl 
and effective as dusting with copper fluosilicate.* 

Of historical interest is the case reported by Loew (20) of! 
certain Mr. DuBois who had introduced a new system for preventilg 
the disease, by transplanting the young seedlings into a second set 
bed before they were set in the field. It is of further interest 
note that the writer observed exactly the same system employed 


1 After this paper had been prepared the writer was informed that this compound ™ 
not be prepared any longer. 
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the farmers of Colombia, South America, in 1929. This is a rather 
primitive method which is inapplicable and uneconomical on a large 


seale. 


Eradication of pathogenes by soil treatments before 
sowing the seed 


Steaming of the soil 


It is highly improbable that soil disinfestation by means of steam 
can be adapted to Puerto Rican conditions. Its successful use in 
other countries makes it a very satisfactory treatment under certain 
enditions. Atkinson (2) in 1895 suggested the use of steam for 
the control of damping-off in plant beds in severe cases. Gilbert 
(14) finds steam sterilization to be the best means of preventing to- 
bacco root-rot. Clinton (7) comparing steam sterilization with the 
formalin drench in the control of tobacco root-rot found the steam 
treatment of beds as effective, with the additional advantage of be- 
ing more efficient in killing weed seeds. Johnson in 1914 (19) in 
studies on the control of damping-off in plant beds with special ref- 
erence to tobacco damping-off (Pythium debaryanum or Rhizoctonia) 
compared steam disinfestation with other means of treating beds, and 
concluded that the former was the most satisfactory method of pre- 
venting the disease. : 

In our opinion Puerto Rican growers will not resort to this means 
of eradication of the damping-off pathogenes. The economic condi- 
tions in the tobacco regions are more and more pressing every year 
and expense is the most important item. The cost of machinery and 
equipment needed in the treatment of plant beds by the steaming 
method is so high that it is prohibitive even for the more wealthy ~~ 
growers. It might be possible to introduce it by cooperative under- 
taking; but it is improbable that this will be accomplished. 


The formaldehyde drench 
History 
Kt is generally admitted that the treatment of soils with a Pe 
dehyde solution is an effective method in the control of fungus seed- 
bd troubles. This disinfestant was first employed in eradicating 
wil fungi by Selby (24), in 1889 and 1900. He applied it to soils 
infested with the onion smut fungus Urocystis cepulae Frost. Later 
in 1906, this same investigator (25) recommended the treatment Se: 
‘he control of Rhizoctonia bed-rot and Thielavia root-rot on tobaeeo 
wedlings. It consisted of applications of a formaldehyde solution 
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(2% pounds of 40 per cent fomaldehyde in 50 gallons of water) at 
the rate of 1 gallon per square foot of bed surface. The concen. 
tration is much weaker than that now recommended. This appears 

_ to have been the first attempt to control tobacco seed-bed troubles 
by the use of formaldehyde. In 1907 Clinton (l.¢.) obtained good 
results with formaldehyde in the treatment of plots and crocks for 
the control of the Thielavia root-rot of tobacco. He used a 1-100 
solution and applied it at the rate of 1 gallon to the square foot. 
Clinton says, ‘‘We believe that the formalin treatment is a very ef- 
ficient and convenient method of protecting tobacco beds against 
root-rot and possibly the damping-off trouble.’’ Yet, Selby (l.¢,) 
had found the damping-off fungus (Pythium) oceurring in treated 


S&S 


| 


SF 


seed-beds. 
In 1909 Gilbert (1.¢.) reported the results of beds treated with J , 1. 
1-200 and 1-300 solutions at the rate of %4 gallon per square foot § aig 
for the control of tobacco root-rot as only a little better than the app 
untreated. In the same publication he states that a 1-100 solution § poi 
might be used advantageously. In 1914 Johnson (l.¢.) reported ef- prol 
fective control of damping-off (Pythiwm debaryanum or Rhizoctoma) 
of tobacco with 1-50 formaldehyde solution applied at the rate of 2 § ell. 
quarts per square. foot of surface. This is the concentration and § wat, 
rate recommended today. 1995 
Many other papers have appeared recommending formaldehyde § rime 
for the eradication of damping-off. Among these there is one by § in D 
Chapman (6) for tobacco damping-off. Pyth 
Although the formaldehyde disinfestation of tobacco seed-bed soils § & hi 

in Puerto Rico seems prohibitive on account of the cost, experiments § Me 
have been made to determine the efficiency of the treatment as prac 00° 
ticed in other countries in the control of damping-off. pg 
Experiments in Puerto Rico r 
(1) A set of trials was started in December 1926 as follows: per 
twelve flats 2 ft. x 2 ft. and one foot deep were filled with a sill B fag:, 
mixture containing about 50 per cent barnyard manure. Ten of thet ryan 
flats were drenched with a 1-50 formaldehyde solution, at the rat & the « 
of two gallons per flat or 1% gallon per square foot of soil surface areas 
Two flats remained untreated and kept about 10 yards away from § off w 
the treated flats. The treated flats were covered with burlap ft § vatio 
about 2 days. Tobacco seed was sown in the twelve flats a wet & disin: 


after treatment. The notes taken a month after germination were# 
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follows: complete damping-off in the two untreated flats, some 
damping-off in ‘four of the treated flats; six of the treated flats 
were healthy. (2) This experiment was repeated in flats where the 
chances of contamination after treatment were obviated. They 
were raised about 2 feet from the ground on a wooden platform. 
The flats were surrounded by frames of cell-o-glass (impermeable 
sereen) about two feet high and nailed tightly to the sides of the 
boxes. Another frame was employed as a cover. The soil used 
was the same as for the first experiment. Six such flats were 
treated with the 1-50 formaldehyde solution, one was kept as a check. 
Damping-off occurred virulently in the check flat and in two of the 
treated flats. (3) In a third case data was obtained on 10 flats to- 
talling about 90 square feet of surface which had been treated with 
a 1-50 formaldehyde solution at the rate of 1 gallon per square foot 
and planted with ‘‘Virginia Blanco’’ tobacco seed. Damping-off 
appeared in the flats about two weeks after germination of the seed. 
Reinfestation of the soil may have occurred, although this is not very 
probable. (4) In a fourth experiment 8 flats (5 ft. x 3 ft.) were 
disinfested as above in October 1927. The flats were covered with 
ell-o-glass movable frames soon after disinfestation. The flats were 
watered liberally, twice a day. Final observations on November 26, 
1928 showed no damping-off in any of the flats. (5) A fifth expe- 
riment was started in the latter part of November and completed 
in December of 1927, using cultures of Phytophthora Parasitica and 
Pythium debaryanum for infesting the soil which contained in itself 
a high percentage of barnyard manure. The cultures were about 
one week old, vigorously growing in oatmeal agar. Each flat received .. 
500 cc. of the culture. Six flats 5 ft. x 3 ft., were used, two for 
tach one of the pathogenes and the remaining two as uninfested 
checks. The four infested flats and one of the checks received an 
application of 1-50 formaldehyde solution at the rate of one gallon 
per square foot of soil surface. This was made two weeks after in- 
festing the soil. It was found in this trial that the Pythiuwm deba- 
fyinum flats and the treated check flats were healthy at the end of 
the experiment; the Phytophthora Parasitica flats developed small 
areas of the disease; while the untreated checks developed damping- 
of which soon killed all the seedlings. (6) In a sixth case obser- 
Yations were made and notes taken on a one-acre tobacco plant bed | 
disinfested by the Porto Rican Leaf Tobacco Co. with a 1-50 for- 
maldehyde ‘solution at the usual rate. The treatment was made in 
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December of 1927 soon after clearing part of a field which had been 
growing a tobacco seed-bed sown early in the fall. When the last 
notes were taken on January 20, 1928, damping-off had appeared in 
some of the treated beds. This occurred after a rainy period. Gen- 
erally the treatment was effective. It may be noted that the appli- 
cation was not as thorough as is recommended, when one considers 
that most of the ditch space was left untreated. Then also the spread 
from one ditch to the other by the feet and shoes of the laborers who 
attend to the watering and weeding is an important factor not to 
be overlooked. The weather was, however, especially unfavorable for 
the development of the disease; rains were light and there was maxi- 
mum sunlight. Therefore, the rather unsuccessful results in this trial 
must not be attributed to the treatment alone but the other factors 
influencing the severity of the disease must be considered. 

' Summarizing our own experiments and experiences with the for- 
maldehyde treatment, it is concluded that: (1) a 1-50 concentra- 
tion applied at the rate of 4% gallon to the square foot of surface 
is not an absolute disinfestant for soils infested with Pythiwm deba- 
ryanum or Phytophthora Parasitica, at least under Porto Rican con- 
ditions. (2) Formaldehyde at a 1-50 dilution and applied at the 
rate of 1 gallon per square foot is probably ineffective in eradicating 
the pathogenes. (3) Phytophthora Parasitica appears to be slightly 
less susceptible to the sterilizing action of formaldehyde than Py- 
thium debaryanum. (4) The results of treatments are always shifted 
one way or the other by environmental conditions. (5) The location 
of plant beds in the island is such that reinfestation is very apt to 
occur at the time of the heavy rains. Infested soil may be washed 
down the hills into the beds. Under such circumstances the disease 
will develop and spread rapidly in the formaldehyde-treated soil. 
(6) The method is too expensive and, therefore, inapplicable in 
Puerto Rico. 
Other Chemical Treatments 
History 

On tobacco beds Johnson (1. ¢.) reported benefit from the appli 
cation of 0.4 per cent and 0.5 per cent sulphuric acid by weigh. 
This amount he held to be as high as could be used in order # 
permit the germination of the seed. It appears that the little work 
done with sulfuric acid on tobacco damping-off has been unsuccessful. 

In 1907 Horne (17) recommended the use of Bordeaux mixtore 
for combating the damping-off of evineto seedlings. Later in 198 
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he (18) gave the treatment and preparation of the mixture in more 
detail. He used 6 lbs. of copper sulphate and 15 lbs. of slaked lime 
paste in 50 gallons of water, applying 1 gallon of the mixture to 
every 10 square feet of soil surface. This seems to be the first at- 
tempt at a practical solution of the problem of tobacco seed-bed 
troubles with chemicals other than formaldehyde. 

In 1914 Johnson (l.c¢.), in experiments on the control of tobacco 
and garden cress (Lepidium sativum) damping-off, found inhibitory 
action on germination of seedlings with lime-sulfur, potassium sul- 
phide, copper sulphate and mercurie chloride treatments. For this 
reason he thought there was little value in those disinfestants as soil 
fungicides. In the same experiments he obtained a decided decrease 
of the disease in soil treatments with Bordeaux mixture. 

In 1919 d’Angremond (10) stated that tobacco could be protected 
in the nurseries with Bordeaux spraying and, later in that year, he 
(11) gave results of treatments of dessa manure or native compost 
for the destruction of Phytophthora Parasitica. He used benzine at 
the rate of 2.5 liters per cubic meter with no favorable effects; but 
his application of 510 grams of carbon bisulphide to the cubic meter 
was quite successful. This same worker (12) reported in 1920 the 
treatment of manure with copper sulphate as inadequate but carbon 
bisulphide was again successful. The latter treatment is, however, 
not practicable. 

In 1925, Cook (8) recommended the use of 5-5-50 Bordeaux mix- 
ture, applied every 3 or 4 days for the control of tobacco damping- 
off. No information on the quantity of spray per unit area was 
given. 

Major (22) found mercury compounds were injurious to tobacco 
plants in seed-beds when he used it for the control of the Thielavia 
root-rot. 

In 1926, Bunker (3 and 4) advocated the Bordeaux mixture treat- 
ment but applied every 2 or 3 days. He did not give the amounts 
of the mixture to apply. ; 

Thomas (26) controlled damping-off of tomatoes caused by Phy- 
tophthora sp. with copper carbonate, mercuric chloride and Uspulun. 
Mereury compounds were effective against Rhizoctonia in cabbage 
and tomatoes; copper carbonate and two. forms of colloidal copper 
Were ineffective in controlling this disease. é 

_Luecea (21) has more recently reported control of tobacco damping- 
of with treatments of a 5-8-50 Bordeaux mixture. He says spray- 
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ings were made every 3 or 4 days but fails to give the amount of 
the spray per unit area. 

More recently Doran (13) has found that he can protect tobacco 
against black root-rot and damping-off with an application of 1 to 
1.2 per cent acetic acid solution at the rate of one-half gallon per 
square foot. 

It is evident from the foregoing review of most of the investi- 
gations and reports on treatments for tobacco damping-off that for- 
maldehyde and acetic acid are, in a general sense, effective treat- 
ments against damping-off of tobacco, but the objection raised against 
them is their inefficiency in protecting seed-bed soil from reinfesta- 
tions that usually follow. To be applicable, cost excepted, to con- 
ditions in our country, a system, of more or less permanent seed-beds 
should be installed whereby the soil, once disinfested, could be pro- 
tected from reinfestations. As previously stated, the main disadvant- 
age would be in the cost of the treatments. The Puerto Rican growers 
are in need of cheaper methods of control. The use of mercury com- 
pounds has been discouraging on tobacco seedlings, injury having 
been reported. Bordeaux mixture has been used to advantage in 
Cuba and in Puerto Rico, but the details of the treatment have not 
been worked out on the basis of its usefulness, practicability and 
economy. Recently some new copper dusts have been tried by Thomas 
(l.e.) against the damping-off of tomatoes and other vegetables with 
such beneficial effects that it appeared to us that they might be prom- 
ising in the control of our tobacco seed-bed troubles. These have 
the very desirable quality of being applied in the dust form, doing 
away with the inconveniences of spraying. This virtue is to be 
courted in any disinfesting treatment for soils. 

A number of copper and mercury compounds have been used in 
our experiments with formaldehyde as a check. Mercurie chloride 
and two organic mereury compounds whose commercial use is prob- 
ably prohibitive, have been used for the sake of comparison. Aceti¢ 
acid has also been employed in the experiments. 

In the following experiments, unless otherwise stated, the flats 
used were about ten inches deep. They all were protected from w- 
necessary insolation by cheesecloth shade. Ample drainage was af- 
forded by means of ditches between the beds and flats. In every case 
much care was exercised to prevent the spread of the pathogenés 
from one bed or flat to the other. The seed was mixed with cotton 
seed meal to facilitate even distribution. 
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Raperiments with Corona Copper Carbonate 
The copper carbonate dust employed in the following experiments 
contains about 20 per cent metallic copper. 


Experiments in flats and experimental beds 

In all experiments, unless otherwise specified, the soil was a com- 
post made of six parts of heavy loam, one of well rotted barnyard 
manure and one part of sand. 

Rate of application. Five sets of four flats each, 5 ft. x 6 ft. 
X1 ft. were infested with isolates P 1, P 2, P 3, and P 10 and 
P 13, while a fifth set of four flats was left uninfested to serve as 
checks. An application of 1% gram, 1 gram, 2 grams, and 4 grams 
per square foot, respectively, of the chemical was made in each set 
of infested flats. It was dusted over the surface uniformly with a 
fine-mesh sieve and then well raked into the upper inch of soil. The 
wil was kept moist in all the flats. The twenty-five flats were sown 
thickly with Connecticut Round Tip seed two weeks after treatment. 
All the flats were kept well watered during the course of the expe- 
tment. Observations were made at short intervals. 

Two weeks after germination, it was found that damping-off was 
quite severe in nearly all the flats. A second application was made 
to all flats (except the checks) at the same rate as before. 

The dust from the second application was well washed into the 
wil by sprinkling the plants with water. The results are given in 
Table 1. 

At the end of the experiment it was evident that: (a) all seed- 
lings in the checks were affected; (b) the majority of plants died 
in the flats infested with P 1 and P 3 and treated with 2 applica- 
tions of 14 gram, 1 gram, and 2 grams per square foot of surfacé; 
(c) the majority of the plants died in flats infested with P 2 and 
P10 and P 13 when applications of 44 gram and 1 gram were made; 
(@) a fair control of the disease in flats with P 1 and P 3 when 
4gram applications were made and in those with P 2 and P 10 and 
P 13 when either 2- or 4-gram applications were made. — é 

In another experiment with Corona copper carbonate, the dust 
was applied to the beds (20 ft. x 3 ft.) at the rate of four grams 
the square foot of surface. The first application was made one 
week before the seed was sown and a second application followed 
two weeks after germination of the seed. In this experiment three 
beds were infested with a mixture of cultures of P. debaryanum and 
P. Parasitica; and of these beds one was left as a check. At the 
time when seedlings were of transplanting age no disease was ob- 
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served in the treated beds, while the seedlings in the check bed had 
been mostly destroyed. (See plates XXX, XXXI and XXXII. 


TABLE 1 


EFFECT OF CORONA COPPER CARBONATE. ONE APPLICATION A WEEK BEFORE 


SOWING OF SEED, A SECOND 2 WEEKS AFTER GERMINATION 


Results—Severity of Disease 


Application P-1 P-2 P-3 ~ P-10 & P-13 
per sq. ft. 

March 21 {April 11) March 21 |April 11} March 21 |April 11) March 21 | April 1i 

. 2 diseased 90%*| 1 diseased 95% | 2 diseased 90% | 3 diseased 904 
areas area areas areas 

re 3 diseased 90% | 2 diseased 90% | 2 diseased 90% | 3 diseased 904 
areas areas areas areas 

BOE... ss cvsscsy 2 diseased 90% | 1 diseased 40% | 1 diseased 80% | 1 diseased 30 
areas area area area 

Ce  ererne 3 diseased 30% | 3 diseased 10% | 1 large dis- 10% | 2 diseased 10% 
areas areas eased areas 

area 

CE cs i svccnvcgs 4 diseased 100% | 1 diseased 100% | 5 diseased 100% | 4 diseased 100% 

areas area areas areas 


*The percentages given are for estimates of the area of seed-bed destroyed. 


Judging from the results of the above experiments it would seem 
that two applications of 4 grams of copper carbonate, one before 
sowing the seed, and the other two weeks after germination might 
control the disease. It appears also that even 2-gram applications 
will be sufficient to control P. debaryanum (P 2). 

Time of application and effect on disease control. In order to 
test the effect of Corona copper carbonate when applied at various 
times before and after seed sowing, eighteen flats, 7.5 ft. 3 ft., were 
infested with Phytophthora Parasitica prior to treatment and seeding. 

One set of three flats was selected as check and the remaining 
five sets of three flats each were treated in the following order: set 
No. 1 three weeks before; set No. 2 two weeks before; set No. 3, 
one week before; set No. 4 at time of sowing; and set No. 5 one 
week after sowing. 

At the end of three weeks after germination the disease had ,ap- 
peared in all the flats and, therefore, a second application of four 

grams of the dust was made on all flats except the checks. The 
disease continued with great severity. The final observations were 
made two weeks after the second application and seedlings which 
still remained apparently healthy were removed and examined for 
lesions. Only those seedlings showing no lesions were classed as 
healthy. The percentage of healthy seedlings in the stand at the 
close of the experiment was as follows: set No. 1: 14.98, set No. 
2: 12.44, set No. 3: 5.35, set No. 4: 11.09, set No. 5: 20.06, and 
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check 2.09. It should be noted that these figures do not represent 
the percentage of the original population. The figures of healthy 
wedlings on the basis of the latter would have been extraordinarily 
small. as 
The results show that there was no effect of time of application 
of dust on control. An only slightly but not significant favorable 
fect occurred when the dust was applied three weeks before the 
time of seed sowing. From these results it would seem that two 
applications of 4 grams of copper carbonate are not effective in the 
eontrol of damping-off, a conclusion which is not in harmony with 
previous results. 

‘Relations between amount of water and effect of treatment. With 
the purpose of determining the relation between different amounts 
of water and the effect of copper carbonate on seedlings, twelve flats 
(5 ft. x 3 ft.), protected from the rain by cell-o-glass frames, were 
treated with 3 grams of the dust and watered as follows: 


_ Flats Nos. 1 & 5—1 gallon of water. Morning. 
_.Flats Nos. 2 & 6—11% gallons of water. Morning. 
Flats Nos. 3 & 7—2 gallons of water. Morning. 

_ Flats Nos. 4 & 8—2% gallons of water. Morning. 

Flat No. 9—1 gallon of water. Morning and afternoon. 

Flats No. 10.—11% gallons of water. Morning and afternoon. 

Flat No. 11—2 gallons of water. Morning and afternoon. 

_ Flat No. 12—21% gallons of water. Morning and afternoon. 

The quantities of water given are in each case for the entire flat, 
ie, for 15 square feet of surface. It may be noted that the amount 
of water in the soil at the beginning of the experiment was not. de- 
termined, but the soil was fairly moist. 

The results may be summarized as follows: ot 

(a) Better development of seedlings in flats 9 to 12 where two 
waterings were made than in the flats 1-8 (one watering). 

(b) Flat No. 9 with only one gallon of water for each applica- 
tion, resulted in less germination and the seedlings made less progress 
than in any of flats 10, 11, or 12, but the seedlings were healthy. 

(c) Flats 1 and 5 had very few plantlets, but they were healthy. 

(d) Flat No. 11, two waterings every day, made a slightly better 
growth than flats 4 and 8 which received one watering of a little 
higher quantity. 

(e) The last and most important—there was no injury from the | 
topper carbonate in any of the flats. 
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Field Treatments 


A series of treatments were made under field conditions making 
applications of the copper carbonate at the rate of four grams to 
the square foot of bed surface. These trials were conducted on 
various farms of the Cayey—Aibonito tobacco section. In none of 
these was the dust applied before seed sowing and always after the 
- disease had made its appearance. The seed-beds chosen represent 
conditions of both high and low infection. 

Conditions of light infection. Two seed-beds in Aibonito in 
which damping-off had appeared, were treated in October 1927 with 
the dust at the rate of four grams to the square foot. The disease 
was evident as small rotted areas here and there. One of the seed- 
beds had an area of a little more than 7,000 square feet; while the 
other was of about 4,200 square feet. These treated beds in each case 
were surrounded by other beds which received no treatment. When 
treatments were made the plants had reached the stage when leaves 
are the size of a half-dollar. The observations in both trials showed 
that the disease had not been checked and, therefore, a second ap- 
plication, at the same rate as the first was made two weeks later. 

The results at the time when seedlings were transplanted showed 
no beneficial effects of the treatment. A general inspection of the 
series treated with copper carbonate and that without any treatment 
showed many diseased areas in the latter, where seedlings had been 
almost. completely destroyed by the disease. On the treated beds 
these diseased areas were less numerous and, seemingly, smaller in 
extent. More definite results were obtained by making counts of 
seedlings removed from portions of the beds in the two series. Two 
contiguous beds, one treated and a check, were selected. Starting 
at the lower portion of the seed-bed and about ten feet from the 
end of the bed, a sector three and one-half feet. wide by two feet in 
depth was marked off. At intervals of 15 feet three other sectom 
were measured in like manner. This was done for both beds, so that 
one sector in the treated bed corresponded to a sector in the check 
The healthy seedlings existing in the beds at the end of the expert 
ment were pulled and counted. The results were as follows: 


Sector Treated bed Check Difference 


These differences were studied statistically by Fisher’s method 
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for the determination of significance of differences of means, and odds 
king of less than 2 to 8 were found, indicating very insignificant results. 
If must be concluded, then, that the treatment was ineffective. Ob- 


2 jection may be raised to the value of these results and the conelu- 

a sons therefrom, since the observations can be regarded as insufficient. 

» the Yet the odds obtained were so low that had a larger number of ob- 

aca grvations been made, the results would have been found to demon- 
strate ineffective treatment. 

oe The efficiency of the treatment was, no doubt, influenced nega- 


with § tively by the extremely favorable conditions of atmospheric and soil 
moisture which prevailed, and by the large quantity of seed which 
seed. § lad been sown (5 lbs. to the acre), which tend to favor the increase, 
> the § Pread, and severity of the disease. It may be added that some of 
the chemical may have been washed away by the rains. 
When Two other field trials of two four-gram applications were made 
eaves | in Cayey, one in the Model Farm and ‘the other in a private farm. 
owed He treated portion of the first seed-bed was about 2,830 square feet. 
At the time of the first application the seedlings were about three 
later, § Weeks old and several areas of the disease had appeared in various 
owed § Places. The second application followed the first by ten days. 
f the Counts were made in the first seed-bed because the disease did 
ment § 10t spread from the original spots in the treated beds and it was 
been § thought that the general stand and freedom from lesions was suf- 
beds § ficient to serve as a basis for conclusions on the effect of the treat- 
er in § Ment. The untreated beds suffered severely from the disease and 
ts of § 0 plants were used for planting. This experiment was considered 
ting In the second trial counts were made as described above except 
n the § that sectors were marked off at intervals of 10 feet instead of fifteen 
et in § feet, and eight observations instead of four were made. The results 
actors as healthy seedlings were as foliows: 


Treated beds Check Difference 
232 seedlings. ..... 238 seedlings... ... ings 
221 seedlings...... 307 seedlings...... -86 seedlings 
..| 532 seedlings. ..... 281 seedlings. ..... 251 seedlings 
813 seedlings. ..... 453 seedlings...... 360 seedlings 
691 seedlings... ... 503 seedlings...... 188 seedlings 
nce .| 447 seedlings... ... 553 seedlings. ..... -106 seedlings 
559 seedlings... ... 564 seedlings...... — 5 seedlings 
“See 684 seedlings...... 153 seedlings 
BS 


These differences when studied statistically by Fisher’s method 
—— § Ye found to be insignificant, with odds of only slightly over 4:1. 
ethod The treatment, according to the results of two experiments, was 
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unsuccessful while a checking of the spread of the disease was ob. 
tained in one experiment. Whether the conditions of infestation 
were higher in the check beds of this experiment where control was 
secured was not determined at the time the experiment was begun, 
but the random selection of the beds is in favor of the view that 
this did not happen. It may be concluded that the evidence from 
three field trials with copper carbonate applied to beds where there 
is slight infestation of the disease agents, shows that the treatment 
is unsuccessful. 

Conditions of heavy infection. A section of a tobacco seed-bed 
(about 6,000 square feet) on a hillside in Cayey, with a severe in 
fection of damping-off (about 40 per cent of the bed destroyed) was 
dusted with copper carbonate at the rate of four grams per. square 
foot of surface. The results were unsatisfactory, probably due t 
the fact that the treatment was made when the disease was well ad- 
vanced. It should be added that heavy rains prevailed during the 
time before and after the application of the dust. 


Effect of Copper Carbonate on damping-off of vegetables 


In the autumn of 1927, twenty-eight six-foot rows of young seed- 
lings of tomato, eggplants, and pepper were found to be affected with 
damping-off, which proved to be caused by P. debaryanum. 

The beds were dusted with copper carbonate at the rate of 4 
grams per square foot as soon as the disease was discovered. A 
second application of the dust was made a week after the first 
Daily observations were made henceforth until the time of remové 
of the plants to the field. The disease was checked by the treatment 

To check up these results, an experiment was planned in beds 
20 ft. x 3 ft. where the soil was a rich loam which had received 4 
light application of cottonseed meal. The soil was infested with cal- 
tures of P. debaryanum from tobaceo. A week later an applicatio 
of 4 grams of copper carbonate per square foot was well raked int 
the surface soil. Three beds were employed and each was dividel 
into three subdivisions with partitions which were sunk ten inch 
below the surface of the soil. The middle portion in the outer bed 
(1 and 3) and those on the ends of bed No. 2 were left untreated 
Eggplant, tomato, and pepper seed was sown in alternate lengthwit 
rows 4 inches apart in all the beds, except the last section of tit 
third bed, a week after the treatment was made. The order of plant 
ing was tomato, eggplant, pepper; and the treated bed sections we 
planted first and later the checks, so that the rows in one series sh 
correspond with those in the other. There were a total of ele@— That 
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wws of tomato and eggplant and 10 rows of pepper in each series; 
but notes were taken on 10 rows of each. The rows in the check 
beds were 7 feet long, those in the treated beds, 6.5 feet long; but 
gedlings were thinned out and only 300 of eggplant and 400 of 
pepper and tomato were left in each row. Germination was normal 
in all beds but some of the seedlings in both treated and untreated 
beds showed symptoms of the disease two weeks after germination. 
The disease became more serious and a second application was deemed 
necessary. A week after the first symptoms of the disease appeared, 
the second application (4 grams per square foot) wags made. The 
disease continued for four days longer when a few seedlings were 
found to show symptoms. A week later no more seedlings were 
found dying. However, in the untreated beds the disease increased 
in severity. Records were taken of the total number of seedlings 
affected by the disease. Final observations were made when the 
wedlings were of transplanting age. The results are given in the 
flowing table. 
TABLE 2 


SHOWING RESULTS OF TREATMENT OF SOILINFESTED WITH P. debaryanum WITH 
TWO FOUR GRAM APPLICATIONS OF CORONA COPPER CARBONATE 


Tomato Pepper Eggplant 


Per cent 
Per cent 


Diseased 
Per cent 
Healthy 


| Healthy 
| Healthy 


RENSSENS 


In order to study the significance of the differences between 
treated and check beds the results expressed in percentages were 
fired so that a comparison was established between tomato from 
the treated beds and tomato from the checks; the same for pepper 
md for eggplant. Such a study showed that the differences were. 
lighly significant, the odds for tomato being well above 4999: 1, for 
Mpper over 9999: 1, and for eggplant nearly 9999: 1, when Student’s 
ntthod was employed. It can be safely concluded from the above 
ata that two applications of 4 grams of copper carbonate applied 
described above, will control Pythium debaryanum on tomato, pep- 
bt and eggplant. 

That this treatment was more successful than those on tobacco 
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may be attributed to the less crowded conditions in the beds with 
the vegetables. In the latter the sun’s rays reach down to the gil 
at least during the early susveptible stages of the development of 
the plant and help in drying up the surface layer. This drying w 
probably also is a factor in disinfestation. 


Copper stereate 

An experiment was carried out to determine the effect of copper 
stereate on the control of damping-off. Of fifteen flats (2% ft. x3 
ft.) ; five were infested with oatmeal agar mass cultures of P 1, five 
with P 2, and five with,P 3. One flat of each set was left as a check, 
The remaining four flats of each set were treated one each with 1, 
2, 4, and 8 grams of the chemical per square foot, respectively. The 

- seed was sowed a week later. Two weeks after germination damping: 
off had started in all the flats and therefore a second application was 
made. 

When final notes were taken it was plain that the treatment had 
been ineffective in controlling P. Parasitica (P 1 and P 3) whik 
apparently some control of P. debaryanum (P 2) as suggested by 
healthy seedlings, had been obtained when two applications of § 
grams per square foot had been applied. 

A second experiment was conducted in which P. debaryanum (P 
2) alone served as the damping-off pathogene. -Three beds 20 ft. X 
3 ft., were employed, of which two were treated with copper stereatt 
at the rate of 8 grams per square foot and the third was left asa 
check. The seed was sowed a week after the application. Symptoms 

_ of the disease were evident ten days after germination, when a second 
similar application was made. The disease continued unchecked it 
all the beds and extended to the majority of the seedlings befor 
these had reached transplanting age. 

It is concluded that copper stereate is ineffective in the contri 
of the disease. 


Uspulun 


It was felt that treatment with organic mercury compounds might 
prove advantageous. Several experiments were made with Uspulm 
solutions of different concentrations. 
In the first experiment three sets of five flats (214 ft. x 3 ft) 
were employed. The soil was infested with P 1, P 2, and P 3 is 
lates respectively. One flat from each set was selected as a chet 
and the remaining treated each with the following concentratios 
of Uspulun: 1-300, 1-600, 1-1200 and 1-2400, one week before se#l 
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wwing. The solutions were added in sufficient quantity to soak the 
wil. 

Germination was normal in al] flats except those treated with 
the 1-300 solution in which injury to the seedlings was very evident. 

Symptoms of the disease appeared in all flats at an early stage 
and destruction was complete by the third week in all flats treated 
with the 1-200 and 1-2400 solutions. A second application was made 
on the 1-300 and 1-600 flats and this was followed ten days later 


| by a third application. The disease continued unchecked. 


The second and third 1-300 applications were injurious to the 
foliage. The results of this experiment showed that even three ap- 
plications of a 1-300 Uspulun solution do not control tobacco damp- 
ing-off. 

A second experiment was devised with a 1-400 solution, using 
different quantities per square foot of surface. Four beds (20 ft. x 
3ft.) previously infested with cultures of the pathogenes, were treated 
aweek before seed sowing and with a 1—400 solution, one each with 
¥, %, and one gallon per square foot, respectively, and the fourth 
was left as a check. 

Germination was perfect in all the beds except that receiving the 
1 gallon application, in which very few seedlings developed. The 
disease appeared in the beds and therefore a second application was 
made the third week after germination. This did not check the 
spread of the disease so that at the close of the experiment, three 
weeks after the second treatment, nearly a the plants had died. 
(See plate XXXII.) 

It may be coneluded that a 1-400 Uspulun solution at the rate 
of 1 gallon per square foot is injurious to seed germination, while 


at the rate of 44 or % of a gallon it is effective in controlling the 


disease. 
Bayer dust 
A preliminary experiment was started with Bayer dust, an or- 
gunie mercury compound. Four sets of five flats (214%4 ft. x3 
vere infested with Pythium and Phytophthora cultures one each with 
P1,P 2, P 3, P10 and P 13. In each set one flat was treated with 
Bayer dust at the rate of 1% gram, one with 1 gram, another with 
2grams and the fourth with 4 grams per square foot, while the 
ifth was left as a check. The seed was sown a week after treatment. 
Germination was normal in all the flats. The first symptoms of 
ie disease appeared three weeks after germination in all flats. A 
“ond application was then made. 


{ 

R. 
copper 
ft. X3 
“1, five 
cheek. 
with 1, 
7. The 
mping: 
ion was 
ont had 
) while 
sted by 
is of 
vum (P 
0 ft. X | 
stereate 
ft as 
mptoms 
second 
eked in 
before 

contra 
1s might 
Jspulun 
< 8 ft) 
P 3 is | 
a. check 
tration 
ore seel | | 


312 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


The results at the termination of the experiment six weeks afte 
germination, showed that Bayer dust was effective in the control of 
damping-off even when as many as two applications of four grams 
per square foot were employed. 

The ineffectiveness of this treatment was further shown in a 
experiment with two four-gram applications of the dust. The beds 
used were 20 feet X 3 feet and infested with a mixture of oatmeal 
agar cultures of P. debaryanum and P. Parasitica. The first appli 
cation was made a week before sowing the seed and the second was 
made two weeks after germination. Three beds were treated and om 
was left as a check. The results showed a complete destruction of 
the seedlings in the check as well as in the two treated beds. (Se 
plate XX XIII.) 

In order to determine if seedlings could be better protected by 
applications after germination only, the preceding experiment wa 
duplicated using this time the 4 gram treatment only and makiy 
two applications, one a week after germination and the other fol 
lowing the first by 10 days. 

At the close of the experiment no significant difference betwen 
treated and check flats could be found, indicating the non-effective 
ness of the Bayer dust. 


Copper sulphate 
_ Three beds (20 ft. x 3 ft.) were infested with a mixture of oat 
meal agar cultures of P 1, P 2 and P 3 and after a week treatel 
as follows: one with a solution of 2 pounds of copper sulphate i 
25 gallons of water, the second with 2.5 pounds in 25 gallons, ani 
the third was left as a check. The third bed was located betwee 
the first and second. The rate of application in the two cases wa 

1 gallon per square foot. Seed was sown a week after applicatim 
Two weeks after germination there was a general occurrence t! 
damping-off in all the beds and the disease continued until only: 
few scattered plants were left. This indicates the failure of coppt 
sulpLate at those concentrations to eradicate the damping-off fung. 


Copper fluosilicate * 

Four beds (20ft. 3 ft.) were prepared as in preceding & 
periments and infested with a mixture of cultures of P. debarydmut 
and P. Parasitica. Three were treated one each with 2, 3 and! 
grams of the dust, respectively, per square foot. The fourth bi 
was kept as a check. Seed was sown ten days after treatment. 


*The copper fluosilicate compound used in this experiment is not manufactured # 
longer. 
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A second application of the dust was made three weeks after 
germination when it was clear that the disease was making headway 
in all the beds. The dust from the second treatment produced a 
burning of the foliage of a large number of seedlings but checked 
the disease in the beds receiving three and four-gram applications. 


1 in a 
he be @ (See plate XXXIV.) 
oatmeal In conclusion, it may be said that copper fluosilicate did not 


t appli: # have a deleterious effect on the germinating seedlings. When applied 
md wall after germination it burned the foliage of the plantlets. Two ap- 
and om plications of 2 grams per square foot were not enough to control 


the disease. Two applications each of 3 and 4 grams of the chem- 
ieal, one a week before sowing the seed, the other four weeks after 
seed Sowing gave good control. 


Acetic acid 
Three beds (20 ft. x 3 ft.), where tobacco seedlings had died 


from damping-off, were treated as follows: No. 1 with one per cent 
acetic acid, and No. 2 with 1.2 per cent acetic acid, both at the rate 
of one-half gallon per square foot, while the third bed remained un- 
treated. The concentrations used here are those used by Doran (13) 
and which he gives as resulting in good control of the damping-off 
of tobacco. 

_ The seed was sown ten days after treatment. 

The observations made after germination showed that the diesen 
appeared twelve days after germination and progressed rapidly until 
the experiment was terminated when it had spread completely over 
all the seedlings as in the case of the check bed. The failure of acetie 
acid to control the disease in Puerto Rico under conditions of high 
infestation is clear. 


Bordeaux mixture 

Since Bordeaux mixture had been reported as giving good con- 
trol in Puerto Rico and Cuba it was deemed desirable to make tests 
with it under controlled conditions. For this purpose three of the 
émmon formulas were used, namely, the 3-3-5(, 44-50, and 5-5-50. 
Fight beds (20 ft. < 3 ft.) which were heavily infested with cul- 
tures of the pathogenes were treated, two each with each formula 
and the remaining two were left untreated. The rate of application 
Was one-half gallon per square foot. Seed was sown a week after 
the treatment. Je 

Germination was excellent in all beds. Two days after germi- 
nation a few small areas of the disease were observed, and then a 
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second application at the same rate and formula as the first was made 
on all the treated beds. re | 

The results show complete damping-off of seedlings in the check 
beds, about 25 per cent infection in the 3-3-50 beds and about 5 per 
cent infection in the 44-50 and about 5 per cent in the 5-5-50 beds 
(See plates XXXV and XXXVI.) 

From these results it may be concluded that two applications of 
44-50 or 5-550 Bordeaux mixture, at the rate of % gallon per 
application per square foot, serve as good protectants against damp- 
ing-off. These applications should be made one before sowing the 
seed and the other ten to fourteen days after germination. 

A further test was made with Bordeaux mixture (44-50), on 
five beds on which the disease had appeared. The diseased areas 
_ were treated with 1-30 formaldehyde and then the first application 
of the bordeaux mixture was made at the rate given in the preceding 
experiment. The disease continued to spread over the beds so that 
a second application was made two weeks later. 

These beds were exposed to heavy rains so that some of the mix 
ture was undoubtedly washed away. 

The results showed that the disease was not completely checked 
by the two treatments but the treated beds showed a great im 
provement over the surrounding untreated beds where all the plants 
were affected. 

It may be concluded from these results that applications of 
Bordeaux mixture (44-50) after the disease has made its appearance 
in a seed-bed do not check completely any further spread though 
it reduces the amount: of disease. 


Injury from copper fungicides 

In an experiment made in 1927 on beds in the field, where a crop 
of tobacco seedlings had previously been grown, it was found that 
injury resulted from an application of cooper carbonate. This is 
- the first case of injury ‘from this compound in any of our exper 
ments. Six beds (120 ft. x 4 ft.) had been treated with the dust at 
the rate of four grams per square foot, one week before seed sowing. 
The beds were well watered during all the time the experiment lasted. 
It should be added that the neighboring beds, making a total of about 
one acre, were treated with 1-50 formaldehyde at the usual’ rate 

The injury in the copper carbonate-treated beds was manifested 
in much delayed germination and the few seedlings that developed 


we 
tre 
1 tion 
wit 
ad 
sucl 
pre 
i bed, 
inju 
beca 

was 
the 
in 
I 
expe 
form 
lowe 
been 
whic 
T 

tion 

time 
the | 

done 
tion 
the f 
of th 
T 
Was 
Janus 
lowin 
deaux 
gallor 
the 
| the Jo 
ling ¢ 


DAMPING-OFF OF TOBACCO AND [TS CONTROL IN PUERTO RICO 315 


were stunted and yellow. No injury resulted from the formaldehyde 
treatment under the same conditions. 


cheek The injury of the compound was not due to a too heavy applica- 
5 per § tion since it was the same as employed in all previous experiments 
) beds. | with the same dust, in which no injury ever resulted. It can not 


be attributed to dryness since the beds were liberally watered twice 
a day. 

An experiment was planned in 1928 in order to find out whether 
such deleterious action could be prevented. The conditions of the 
preceding experiment were duplicated as nearly as possible. A seed- 


erop of tobacco seedlings was selected. It was assumed that the 
injury occurred either because too much copper became soluble or 


cation 
ceding 
o that 


was injurious to germination. The beds were cleaned in December, 
the soil reworked, and an application of a 6~7-8 fertilizer (nitrogen 
in the form of sulphate of ammonia and cottonseed meal) applied. 

Besides copper carbonate, Bordeaux mixture was also used in the 
experiment. Ag checks to the copper disinfestants, acetic acid and 
formaldehyde were employed, the latter because no injury had fol- 
lowed this treatment on the same soil where copper carbonate had 
been injurious and the former because of the change in soil reaction 
which would be expected with its use. Charcoal was used as an 
absorbent. 

The beds were 40 ft « 4 ft. and they were protected from insola- 
tion by a cheese-cloth shade. There was very little rain during the 
time the experiment was in progress so that it may be said that all 
the beds alike received a moderate amount of water. Watering was 
done once a day, in the morning. Soil samples for the determina- 
tin of active acidity were taken a week before the application of 
the fungicides and again at the time injury first appeared in some 
of the beds. 
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his is 
wile The charcoal used in the experiment was very finely ground; -it 
ee . Was applied at the rate of 1 ounce per square foot of surface on 


fanuary 8. The disinfestants were applied January 11 at the fol- 
lwing rates per square foot; copper carbonate, four grams; Bor- 


lasted. mixture (44-50), % gallon; acetic acid (1.2 per cent), %4 
about Balin; and formaldehyde (1-50), % gallon. Both the charcoal and 
* rate Bf the copper carbonate were incorporated by raking them well into 
festel i tle loose surface soil. The liquid solutions were applied with sprink- 
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bed, on the same kind of soil (a heavy loam), which was growing a. 


because some compound or substance was formed on these soils which . 
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The seed was sown in all beds January 24, 1929. The arrange 


ment of beds, treatments, and results appear on Table 3. a 
TABLE 3 do 
SHOWING EFFECTS OF CHARCOAL ON COPPER CARBONATE AND BORDEAUX ff jg 
MIXTURE - TREATED BEDS; ALSO EFFECT OF ACETIC ACID AND FOR- é 
MALDEHYDE; SOIL OF OLD BEDS Wi 
Beds Treatment ‘Results ert 
an 
are Copper carbonate plus charcoal. ..} Yellowing of seedlings; about 25 per cent of plants thi 
i SS ae Copper carbonate alone........... Yellowing of seedlings; about 25 per cent of plants 
Bordeaux (4-4-50) plus charcoal..} Slight yellowing on about 5 per cent of ts 
pe D+ See Bordeaux (4-4-50) alone........... Slight yellowing on about 5 per cent of plants No 
Acetic acid (1.2%) plus charcoal....| Normal development; like checks wit 
Acetic acid (1.2¢) alone............ development; growth more rapid than in I 
Formaldehyde plus charcoal. ..... Normal development wer 
, fees Formaldehyde alone.............. Normal development; more rapid than in cheeks; és 
similar to beds treated with acetic acid Injl 
Charcoal alone..... : Normal development; slightly slower than ches 
It is plain that charcoal did not prevent the injurious action of § alm 
copper carbonate and Bordeaux mixture. The fact that Bordeaut § geeo 
mixture was also injurious to seedlings grown under the same com § ond 
ditions as those of beds treated with copper carbonate or with  § able 
treatment at all, seems to indicate that copper. is the toxic agent § whe 
Beds treated with formaldehyde and those with acetic acid were not an g 
only normal but the stand of seedlings and rapidity of growth sur- I 
passed that of the non-treated beds. Development in the beds treated § of 1 
with charcoal alone was slightly slower than that of the non-treated flats 
beds. This action of the charcoal was evident when beds treated § lntio 
with acetic acid or formaldehyde, with and without charcoal wer § ered 
compared. Growth was much more rapid where charcoal was mt out ¢ 
used. more 
It seems likely that the cause of the injury by the copper com Ir 
pounds ean be attributed to some chemical reaction with the soi. here 
The object of this experiment has not been to determine, throughf rious 
the proper chemical procedure, the real nature of the toxicity ®§ const 
question. Therefore, we shall point out only the probable cause &§ carbo 
causes which the results in table 3 suggest. The favorable effect of that 1 
formaldehyde and acetic acid as contrasted with the rather injurio®§ opme, 
tendency of copper carbonate and Bordeaux mixture, suggests thi vatioy 
the latter treatments have alike induced a certain reaction to whid Su 
may be attributed the injury produced on seedlings. The pH reel added 
tion of the soil may directly have little to do with these restli i dfect, 


On discussing the general effect of the various treatments we 
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draw the following considerations. The disinfesting action of for- 
maldehyde and acetic acid is only temporary. Therefore, as they 
do not prevent secondary infestations their use is undesirable. It 
is obvious that the beneficial soil flora will regain its predominance 
without much difficulty. On the other hand, the disinfesting prop- 
‘aties of copper carbonate and Bordeaux mixture are more lasting 
and it may be possible that the nitrifying organisms in the soil may 
cease to increase in numbers and their action be reduced. Were 
this to occur the whole question might be referred to nitrification. 
The condition of the seedlings would suggest starvation of some kind. 
Now, according to this assumption, the injury in the beds treated 
with the copper compounds occurs because nitrification is prevented. 
In those not so treated or where either acetic acid or formaldehyde 
were applied, nitrification proceeded after the treatment. That this 
injury does not occur in new land or in soils not previously grow- 
ing a tobacco seed-bed, may be given further in support of this as- 
sumption. A soil in which a tobacco seed-bed has been growing is 
almost depleted of its nitrates as evidenced from the failure of a 
second crop immediately following the first. The success of the sec- 


ond seed-bed, then, depends entirely on the nutrients rendered avail- 
ith 0 § able during the time it is in progress. If any difficulty arises 
agent § whereby these nutrients are prevented from being incorporated in 
re not an available form, the failure of the crop may be expected. 


In an experiment conducted in flats in the greenhouse in the fall 
of 1931 injury from Bordeaux mixture was again observed. Two 
fats were sprayed weekly for three weeks with a sodium nitrate so- 
lation (1 ounce to 1 gallon). The majority of the seedlings recov- 
ered and made normal growth. No further experiments were carried 
out and these results must, therefore, stand only as a suggestion for 
more controlled experiments. 

In connection with injury resulting from copper it may be added 
here that Mme. Vladimirskaya (30) in studies on the action of va- 
tious methods of soil disinfestation upon the physical and chemical 
nstitution of the soil, found that among other substances copper 
tarbonate had a deleterious effect on nitrification. She further found 
that formaldehyde at first suppressed but later stimulated the devel- 
pment of the nitrifying flora of the soil. Our results and obser- 
vations appear to be in line with her results. 

Summing up, in our opinion it may happen that the fertilizer 


dfect, is not rendered available and therefore the seedlings can make 
NO use of it. 


added to a soil which is later treated with a disinfestant of lasting ’ 
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Effect of cultivation 


It was thought that constant cultivation for a period of five or 
six months might reduce the amount of infestation in a soil. If 
possible this would be a practical means of eradication which farm. 
ers in Puerto Rico would not hesitate in putting into effect. 

An experiment was started in 1928 with a view of ascertaining 
the effect of cultivation. Two beds, where some chemical treatments 
had been unsuccessful, were chosen because these were known to be 
heavily infested. In one of the beds subdivided into three sections, 
eopper sulfate and Uspulun solutions had failed to control the dis. 
ease and in the second bed Bayer dust and mercuric chloride had 
been unsuccessful in experiments which lasted until March 26. A 
third bed which had had damping-off all the time was selected as a 
check. The size of the beds was 20 ft. x 3 ft. 

This experiment was begun on April 15. The three beds were 
sown on that date, because we wanted to know the degree of infes- 
tation of the beds at the time the experiment was commenced. The 
germination in the beds was excellent but damping-off began to ap- 
pear on the young seedlings soon after they emerged. All the seed- 
lings had been killed by May 10, when two of the beds were weeded 
and the soil loosened up well with a spade and rake. The third bed 
was left unweeded throughout the time the experiment lasted. The 
two treated beds were weeded twice a month when the soil was again 
loosened up. This continued until Nov. ‘15, when the check bed was 
also weeded and the soil put in shape for the sowing of the seed. 
There was good germination in all the beds. Damping-off appeared 
in the three beds simultaneously on Nov. 26, and spread very rapidly. 
On Dee. 6 more than 76 per cent of seedlings had been killed in each 
‘of the three beds and destruction was complete by Dec. 10. 

The results show that about six months of constant cultivation of 
an infested soil does not reduce the amount of infestation of the 
damping-off pathogenes. 

To test whether the treatment would be efficacious over a period 
longer than six months, the same beds were similarly treated from 
Dec. 10, 1928 to Dec. 10, 1929. The seed was again sown. The 
disease appeared again. When the experiment was closed, i. e., when 
plants were of transplanting size, not less than 60-70 per cent of 
the stand had. been destroyed by the disease, which shows that evel 
a year of continuous cultivation fails to eradicate the disease. 

This experiment was not conducted over a longer period becaus 
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it was realized that even one year of such a treatment would be- 
highly impractical in Puerto Rico. 


~ 


PROTECTION 


The experimental part on protection has been given with that. 
on eradication. In tobacco damping-off, it appears that a definite, 
dearly cut line cannot be drawn between protection and eradication. 
They are, in our minds so linked to each other that a discussion of 
the data separately would detract very much from the value and 
meaning of the same. 

With the eradication of the damping-off pathogenes naturally 
goes the destruction of the majority of the organisms constituting 
the soil flora, thus breaking the equilibrium which must normally 
exist among these soil inhabitants. A reinfestation by the pathogenes. 
causing damping-off may rapidly gain a foothold in the new habitat, 
the fungi spreading with much rapidity. Tobacco seedlings, under 
the conditions of moisture and temperature characteristic of those 
wererowded plant populations, and with their high susceptibility of- 
fer these pathogenes the most favorable abode. It is clear that some 
means of insuring the best development of the seedlings must be 
provided. A barrier, therefore, must be erected between the suscep- 
tile plant parts (leaf, stem, and roots of seedlings) and the parasite. 
This may consist of some substance which when applied to the parts. 
susceptible of penetration will kill the inoculum. Such a substance 
may also be applied to the environment where the pathogene is har- 
bored or where it may extend into, checking its progress there. This. 
tim might also be attained by modifying other external conditions. 
w factors which influence the development, spread and severity of | 
the disease. 

Methods of protection to follow those of eradication have already’ 
ken discussed in relation to the disinfestation eXperiments. It was. 
fund that copper dusts or compounds when applied to the soil and 
jlants will protect the latter considerably from new attacks. The 
tt methods of control are those which contbine the means whereby 
te amount of inoculum in the soil is reduced to the minimum and 
Thich insures a relative amount of protection thereafter. 

A discussion of other protective measures for seed-beds against 
lamping-off may be found in the literature. The application of a 
lyer of dry or hot sand to the surface of the beds after the seed 
Sswn will give good results in connection with the damping-off of 
ther seedlings like citrus and vegetable garden crops; but with to- 
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bacco, the seed of which is very small, it will probably be inappli- 
cable, aside from being too costly on a large scale. It seems that 
the avoidance of organic matter, especially fresh barnyard manure, 
will do much good in preventing the disease. Yet a clean bed when 
enriched by the addition of uninfested manure will be as safe as 
any other soil, and, besides, will give strong, rapidly developing 
plants. Any uninfested seed-bed may be protected from infestation 
by digging a wide trench or ditch on all sides and especially on 
that side from which the drainage water is expected to run. This 
ditch must be wide and deep enough to take care of all the super- 
fluous surface water during heavy rains. It should drain away from 
the seed-bed, and under no circumstances should lateral ditches be 
allowed to drain through the beds. 

Great damages will be prevented sometimes by clean and careful 
culture. Weeding should be done as carefully as possible. There 
is often more harm resulting from careless weeding than the good 
which should follow the removal of the weeds. Before proceeding 
to weed a field a careful inspection of the bed should be made and 
wherever symptoms of the disease are detected the diseased areas 
should be drenched with a 1-30 formaldehyde solution. This done, 
the beds may be weeded without danger, unless the pathogenes have 
already spread too far away from the treated areas at the time these 
were detected. It is always a good practice to apply the disinfestant 
even beyond the zones of infection. Persons handling diseased plants 
should wash their hands in a disinfecting solution, then in water 
before going into healthy beds. Any tools used in such beds should 
be sterilized in a formaldehyde solution before using them in other 
beds. Wet, low places in seed-beds are usually a source of inocula. 
The disease will first appear here and the inoculum is then trans 
ported by the many agents into other beds. All such wet spots should 
be avoided when looking for a suitable site for the beds. When they 
cannot be avoided they should be drained well and the drainage 
ditch should empty into the outside. Pools of water should not be 
allowed to form in the ditches because they are often the sources of 


SUMMARY 


1. Damping-off of tobacco is a very severe disease in Puerto Rico. 

2. The disease is caused by Pythium debaryanum and Phytoplh- 
thora Parasitica var. nicotianae. 

3. The agents of transportation of the fungus are water currents, 
laborers, animals, burrowing insects, ete. 
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4. Leaves are infected by zoospores of Phy. Parasitica var. nico- 
finde but apparently not by those of P. debaryanum. 

5. Environmental conditions are important factors influencing the 
gread and severity of the disease. The disease seems to be equally 
severe during all seasons provided the proper moisture relations are 
maintained. Organic manures seem to influence favorably the inci- 
dence of the disease. The disease is severe on thickly-sowed beds. 

6. Control of damping-off of tobacco is today one of the most 
srious problems with Puerto Rico tobacco growers. 

7. When the disease appears in small areas only, it may be checked 
by drenching these with a 1-30 formaldehyde solution. 

8. Soil disinfestation by means of steam or with formaldehyde 
does not seem to be practicable under Puerto Rican conditions. 

9. Phy. Parasitica var. nicotianae is probably slightly less sus- 
eptible to the sterilizing action of formaldehyde than P. debary- 
mum. 

10. Mercury compounds have been found injurious to tobacco 
seedlings, and ineffective against the damping-off pathogenes. 

11. In preliminary trials two applications of Corona Copper ear- 
bonate of four grams per square foot, before seed sowing, and at 
the same rate a week after germination, were fairly effective. 

Two applications of copper carbonate in the field did not give 
dfective control probably due to the heavy rains and to overcrowd- 
ing of the seedlings. Two late applications of copper carbonate on 
heavily infected beds were unsuccessful. Two 4-gram applications of 
wpper carbonate resulted in good control of the Dupe of to- 
mato, pepper, and eggplant. 

12. Copper stereate, in two applications of 4 grams each, seemed 
control P. debaryanum but did not have any effect on Phy. Para- 
silica var. nicotianae. 

13. Bayer dust and Uspulun were injurious when applied to the 
filiage and proved to be ineffective in the control of the disease. 

14. Copper sulfate solutions (4 and 5 pounds to 50 gallons), ap- 
lied at the rate of 1%4 gallon per square foot before sowing the seed 
Were ineffective. 

15. Effectiveness of copper fluosilicate is doubtful. 

16. Acetic acid does not control the disease under conditions of 
igh infection. 

17. Two applications of 4-450 and 5-5-50 Bordeaux mixture at 
he rate of 1% gallon per square foot, one before sowing the seed 
id the other a week after germination, were effective in controlling 
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damping-off. The treatment was not very successful when applied 
to beds in the field in which the disease had made its appearanee, 

18. Injury to seedlings resulted when copper carbonate was ap- 
plied to a tobacco seed-bed on the site of an old bed. It was proved 
by experiment that the injury was not due to dryness. Soil rea. 
tion appears to have little to do as a direct cause of the injurious 
action. No injurious action of formaldehyde or acetic acid was found 
under similar conditions. Charcoal was not effective in preventing 
injury from the copper compounds. Recovery from injury resulted 


in one case when a sodium nitrate solution was applied. It is sug. 10. d 
gested that the injurious action is connected with nitrification whieb 
would be hindered by the lasting effect of the copper treatments. 

19. Continuous cultivation of infested soils for periods of six to Jy, — 
twelve months does not. eradicate the disease. 

ACKNOWLEDGMENTS 

Messrs. Luis Toro, John Frese, and John Steele, formerly of the 
Puerto Rican Tobacco Company of Puerto Rico, Dr. G. H. Chapman, i g 
field manager of that company, and Mr. F. Juhl and Mr. Pedro 1 Gil 


Ferrer, of their field management, placed at the disposal of the writer 
many facilities and extended many kind courtesies. To them he re 
mains greatly indebted. We owe also our acknowledgment to Pro 
fessor H. H. Whetzel under whose direction these studies were con- 
ducted, to Dr. Mel T. Cook, chief pathologist of the Insular Expe 
riment Station, for much valuable aid and encouragement, to Pro 
fessors M. F. Barrus and H. E. Thomas for help in the preparation 
of the manuscript, and to Hon. C. E. Chardén, formerly Commis 
sioner of Agriculture of Puerto Rico, and to Mr. F. L. Domingues, 
Director of the Insular Experiment Station, for material support. 


LireraTuRE CITED 

1. Ashby, 8S. F. The oospores of Phytophthora nicotianae Br. de J”. Loe 
Haan, with notes on the taxonomy of P. Parasitica Dastur. E 
Trans. Brit. Mycol. Soc. 13: 86-94, fig. 1-6. 1928. Fl. Lue 

2. Atkinson, G. F. Damping-off. Cornell Agr. Exp. Sta. Bul. #4: 30 
223-273, pl. 1-6. 1895. e Maj 

3. Bunker, F. H. Los semilleros de tabaco, terrenos adecuadosy § _ lin 
situacién. Puerto Rico Rev. Agr. 17: 27-36. 1926. Hi, Noll: 

4. —___——_._ El cultivo de tabaco en Puerto Rico. Puerto Rie Pu 
Dept. Agr. y Trabajo Cire. Fom. 10: 1-73, fig. 1-20. 1926. JF Selby 

5. Breda de Haan, J. van. De Bibitziekte in de Deli-Tabak ve Ag 


oorzaakt door Phytophthora Nicotianae. Med. Uit’s Lands 7 —~ 
Plantentuin 15: 1-107. pl. 1. 1896. 


4 | 
7. 
8 
J 
4 4, — 
: 
Ha 
0 
t 
Hes 
] 
b; 
ve 
| C 


DAMPING-OFF OF TOBACCO AND ITS CONTROL IN PUERTO RICO 323 


§. Chapman, G. H. Tobacco investigations. Progress Report. 

' Massachusetts Agr. Exp. Sta. Bul. 195: 1-38, pl. 1-2, fig. 1-2. 
1920. 

1, Clinton, G. P. Report of the Botanist for 1907. Jn Connecti- 
eut Agr. Exp. Sta. Ann. Report 1907-08: 339-396, Pl. 17-32. 
1908. 

8 Cook, Mel. T. ‘‘El salcocho’’ en los semilleros de tabaco.. 
Puerto Rico Rev. Agr. 15: 187-188. 1925. 

9, __————__and W. T. Horne. Insects and diseases of tobacco. 
Cuba Est. Cent. Agron. Bul. 1: 3-23. 1905. 

10. d’Angremond, A. Onderzoekingen tot het vinden van een te- 


me gen Phytophthora Nicotianae, de Haan, weerstandskrachtig 
Tabaksras. Proefsta. Vorstenland. Tabak Meded. 37: 1-29, 
ts. pl. 1. 1919. 
x to #11. —__———_. Bestrijding van Phytophthora Nicotianae in de 
Vorstenlanden. Proefsta. Vorstendland. Tabak Meded. 39: 
1-59, pl. 1-3. 1919. 
—_—————.. Bestrijding van Phytophthora Nicotianae in de 
Vorstendlanden. II. Proefsta. Vorstendland. Tabak Meded. 43: 
1-116, pl. 1-2. 1920. 
man, 3. Doran, W. L. Acetic acid as a soil disinfectant. Jour. Agr. 
edi Res. 36: 269-280, fig. 1-2. 1928. 
~ lt Gilbert, W. W. The root-rot of tobacco caused by Thielavia 
riter basicola. U.S.D.A, Bur. Pl. Ind. Bul. 58: 1-55, pl. 1-5. 1909. 
e re §l), Hawkins, Lon. A. and Rodney B. Harvey. Physiological study 
Pro- of the parasitism of Pythium debaryanum Hesse on the potato 
con tuber. Jour. Agr. Res. 18: 275-298, pl. 5-37, fig. 1-2. 1919. 
I, Hesse, R. Uber Pythium debaryanum, ein endophytischer 
Pro- Schmarotzer. Inaugural Dissertation (Géttingen) pp. 1-76. 
1874. 
ation Bil. Horne, W. T. Algunos inconvenientes de los semilleros de ta- 
nmis- baco. Cuba Est. Cent. Agron. Cire. 28: 1-13. 1907. 
gues, . Esterilizacién de la tierra. El caldo bordelés y 
ort. venenos para los semilleros de tabaco. Cuba Est. Cent. Agron. 
Cir. 30: 3-12. 1908. 3 
Johnson, James. The control of damping-off in plant beds. 
Wisconsin Agr. Exp. Sta. Res. Bul. 31: 29-61, fig. 1-12. 1914. 
sr. de Loew, Oscar. Report of the Physiologist. In Puerto Rico Agr. 
astur. Exp. Sta. Ann. Rept. 1907: 16-18. 1908. ‘ 
Hl. Lucca. F. Semillero de tabaco bajo paiio. Demostracién No. 
1. 94: 30. Puerto Rico Rev. Agr. 20: 62-63. 1928. 
& Major, T. G. Soil treatments with various disinfectants. Pre- 
dosy & _ liminary Report. Sci. Agr. 6: 283-285. 1926. 
“. Nolla, J. A. B. The black-shank of tobacco in Puerto Rico. 
, Rico Puerto Rico Dept. Agr. Jour. 12: 185-215, pl. 6-11. 1928. 
26. by, A. D. Onion smut. Preliminary experiments. Ohio 
< vel Agr. Exp. Sta. Bul. 122: 71-84, fig. 14. 1900. 
Lands Soil treatment of tobacco plant beds. Ohio Agr. 


Exp. Sta. Cire. 59: 1-3. 1906. 


lied 
nee. 
ap- 
ved 
ious 
und 
ting 
ited 


324 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


26. Thomas, H. E. Some chemical treatments of soil for the con 
} trol of damping-off fungi. Phytopath. 17: 499-506. 1927, 
27. Tisdale, W. B. Report of the Assistant Plant Pathologist in 
vestigating tobacco diseases. In Florida Agr. Exp. Sta. Ann, 
Rept. 1922: 68-75, fig. 8-12. 1922. 

28. —__————.. Report of the Tobacco Experiment Station. In 
Florida Agr. Exp. Sta. Ann. Rept. 1923: 125-140, fig. 15-21, 
1923. 

29. Tucker, C. M. Taxonomy of the genus Phytophthora de Bary. 
Univ. Missouri Agr. Exp. Sta. Res. Bul. 153: 5-208, fig. 1. 
1931. 

30. Vladimirskaya, Mme. N. N. On the question of soil disinfee- 
tion. (Translated Russian title). Morbi Plantarum, Lenin 
grad, 19: 22-54. 1930. (English Summary). 


EXPLANATION OF PLATES 


Plate XXVII. Healthy tobaco seedlings. 

Plate XXVIII. Tobacco seedlings showing lesions produced by in 
fection with Phythium debaryanum. Note that they are confine 
to the region of the stem at the soil surface. 

Plate XXIX. Tobacco seedlings infected with Phytophthora Paras-§) 
tica. Note that the lesions may occur higher up the stem thang) 
the surface of the soil. - 

Plate XXX. Bed treated with four grams of copper carbonate (Com) 
rona) at the time of seeding and two weeks after germination. | 

Pate XXXI. Another bed treated with four grams of Corona cop) — 
per arbonate a week before seeding and two weeks after germina gj) 


tion. 

Plate XXXII. Bed treated a week before sowing seed with a 140§) © 
Uspulun solution at the rate of one-half gallon per square fog) 
of surface. 

Plate XXXIII. Bed treated a week before sowing the seed, willl” 
Bayer dust at the rate of 2 ounces per square yard. Note thg” 
complete destruction of seedlings with only a few at the low — 
corners surviving. 

Plate XXXIV. An application of four grams of copper flousilicatt 
made after the appearance of the disease resulted in good eal 
trol though in injury to many seedlings. 

Plate XXXV. Two applications of Bordeaux mixture (4-450) 
the rate of one-half gallon per square foot, one at the time 4 
seeding, the other two weeks after germination. Note the staul 
and vigor of the seedlings. 

Plate XXXVI. Two applications of 5-5-50 Bordeaux mixture, 
at the time of seeding, the other two weeks after germinatiét 
Rate of application, one-half gallon per square foot of surfaej 

Plate XXXVII. An infested bed from the checks. Note the alm 

complete destruction of seedlings. The majority of the seedlimg 
showed infection at the time the photograph was taken. 
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A NEW FROG FROM THE VIRGIN ISLANDS, 
CHAPMAN Grant, Major, U. S. Army. 
A recent ten-day collecting trip to St. Thomas, St. John, St. James 


md adjacent keys developed several new locality records and one 
new frog which may be called: 


Eleutherodactylus cochranae sp. nov. 


Type No. 5659. Chapman Grant Collection, 14 April, 1932, St. John 
land, V. I.; collector, Chapman Grant. 


Diagnosis: Distinguished from the other West Indian Elewtherodac- 
lus by practical absence of vomerine teeth; short obtuse snout; 
mall size of ear and its nearness to eye. 


Habitat: St. John and Hassel Island, St. Thomas. Found in the 
uils of Bromeliads. 


Proportions: Slender, medium size, 20 mm. 
Description of Co-types: Habitus average, head slightly wider than 
dy, eyes medium; limbs medium, relatively short, heels overlap- 
jing when legs are placed at right angles to the body; length vent 
heel equal to about vent to posterior part of eyes. Vomerine 
tteth almost wanting. Tongue large, oval, not notched behind, free 
out half its length. Nostrils prominent, much closer to tip of 
wout than to eye; canthus rostralis not distinct, loreal area sloping, 
Ingitudinally concave, indistinct because of warty skin in this area; 
nout short and obtuse; distance between orbits about 34 width of 
ye and about equal to eye to half way between nostril and snout; 
ye medium but equal to distance eye to snout; tympanum small, 
wt distinct above, about 14 diameter of eye and nearly adjoins the 
wit; fingers free with medium discs graduated, smallest on first 
inger; area of dise on fourth finger twice that of first; toes with 
udium dises, fourth and fifth decidedly larger than other three > 
"webs; tubercles small. Skin coarsely granular on belly which 
a dise, and/on lower aspect of thighs; raised line from snout 
vent, large warts on head and eyelids symmetrically placed and 
out five rows warts along dorsum; largest toe disc almost equal 
‘tympanum in area and slightly larger than largest finger disc. 
‘lor and markings: Above generally grayish brown with a com- 
licated dark brown pattern, resembling the outstretched skin of a 
825 
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wolf; usually a dark stripe from eye, over tympanum and front leg; 
rear aspect of thigh and lower surface of tibio-tarsal joint clear seal 
brown. Below light with fine brown specks on throat and thighs, 
belly nearly clear. 


Measurements of type, which is an average adult: snout to vent 21 
mm.; width of head 8 mm.; snout to posterior edge of tympanum 
8 mm.; leg from vent 26 mm.; foreleg from axilla 12 mm.; hind 
foot 10.5 mm. 

This species is found in the axils of tree-inhabiting Bromeliads, 
Thirty or more individuals sometimes being found in one plant. A 
very few E. antillensis were found with these on St. John but none 
on Hassel Island. This species has certain resemblances to £. an 
tillensis, but many EF. antillensis smaller than many of the presen! 
species had their own characteristics well marked. There seem to be 
many constant differences but the granulation of the lower side is 
similar. 

I submitted this question to Miss Cochran who writes under date 
of July 12, 1932, ‘ is certainly not the young of antillensis 
It has no well marked canthus rostralis, its snout is shorter, its ear 
is considerably nearer to the eye, it has practically no vomerine teeth, 
and it has no well-marked black reticulations behind the femur—n 
all of which characters it is decidedly different from Antillensis”. 

The voice of this species was not heard. 

Remarks: Specimens taken, St. John, 210; Hassel Island, 45. 

Named in honor of Doris M. Cochran. 

This frog bears a superficial resemblance to EL. gryllus of Puerto 
Rico in color and markings, but the head is wider in proportion. 
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ial NOTES ON THE BOAS OF PUERTO RICO AND MONA 


CHAPMAN Grant, Major, U, 8S. Army. 


The two species herein treated seem very different in general as- 
pect but show considerable similarity in squamation. The markings 
ate really the surest and easiest means of identification, since most 
seale-counts overlap. 


nt 21 


hind 


Dorsal spots neck to 70-80—Epicrates inornatus. 

t. A Dorsal spots neck to vent________ 51-60—Epicrates monensis, 

none 

op The postoculars of EL. inornatus are 4 or rarely 3. Of E. monensis 


7 or rarely 6. 


Epicrates inornatus (Reinhardt) 


Very few specimens of this species have been preserved in collec- 
tions, there being only about half a dozen in the United States. 
Stejneger describes the type and variations in a scholarly manner 
in “The Herpetology of Porto Rico’’. To his description is added 
the fact that the lining of the mouth and the tongue are black and 
the eyes of the young are bronze color. 

The first specimen of my collection came from high up on Lu- 


a quillo mountain. It is dark and of so uniform a color that the 
45 dorsal spots cannot be counted. Length 6’. The next two specimens 

‘ were from the headwaters of the Mameyes River. Taken May 17, 
ala 1931. They mated the same day while being transported in a box. 
They would not eat, although a roomy cage with shelter was pro- 


vided. Every imaginable food was offered them—small, live rabbits, 
small live chickens, live Anolis, cockroaches, milk, meat, fruit, eggs, -- 
tte. Finally they assimilated beef when force-fed. Upon being 
killed, July 20, 1931, the female was found to contain 32 embryos in 
capsules 54 x 30 mm. The embryo being 90 mm. long, the body 
4mm. wide, the head like a bird’s, almost spherical and about 6 mm. 
in diameter, the eye 3 mm, in diameter, pigmented. ‘The markings 
on these two adults are very clear, there being about 73 dorsal spots, 
decidedly and clearly outlined with very dark brown, the center light 
walnut color but darker than the brown body color. Length 5’9” 
and 6’ respectively. Another specimen from near the City of Rio 
Piedras 2/1014” long is a light tan color. In distinction to all other 
specimens seen the dorsal spots, 78 in number, are lighter instead 


of darker than the body color, with a suggestion of a darker border. 
327 


| 
| 
| 
anum 
|| 
resent | 
to be 
ide is 
r date 
lensis, 
ts ear 
teeth, 
ar—in 


328 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


Hence, light instead of dark spots are counted on this specimen. A § nigl 
postocular dark line is prominent in this specimen. The fifth speci. @ in t 
men, 370 mm. long, is one of a litter of 18, of which more may 
have escaped un-noticed, born in captivity at Rio Piedras, in the 
possession of Mrs. T. J. Haydon. She had no success in feeding 
the young which all escaped or starved. It is impossible to count 
accurately the dark spots on this specimen because they are so broken a 
up, but there appear to be about 70. One of her adults constricted ; 
a guinea pig but would not swallow it. i 
This boa appears to be entirely inoffensive and strikes only when “ 
hurt. On the defensive, it frequently ties itself into a ball with the as 1 
head entirely hidden within the folds of the body. It hisses loudly a 
and can strike with open mouth about one half the length of the m 
body from a gathered position. It does not ‘‘coil’’. a 
I have measured several skins and several poorly mounted and § . f 
aleoholic specimens and find none over 6’6” long, although stories ap 
persist of larger specimens. ee 
This snake is partly arboreal, being frequently found in trees. dene 
When disturbed, it descends and enters a hole at the base of the tree q 
or makes for rocky places. It is apparently a nocturnal feeder but B fe 
basks in the early sun before retiring to its lair. The lairs may he a 
distinguished by the strong odor. eee 
Amaral (1) has synonymized this species with E. subflavus Ste)- es 
neger. Stull (2) makes the following remarks: ‘‘Doctor Amaral part 
has obviously treated the South American members of this group, by a 
with which he is thoroughly familiar and of which he has examined leet; 
large series of specimens, in a manner quite different from his hand- (; 
jing of the West Indian forms, which are almost entirely unrev- Ophi 
resented in South American Museums. These species with which le 
is familiar, as well as those known only from the literature, are 0-1: 
subjected to the most casual, and in most eases, ill-advised syne ica. 
It seems reasonable to maintain this isilated form as a distinc: a 
species until large series are available for comparison. I am. per- Sept. 
sonally convinced that the species is distinct. i 
Fray Inigo Abbad y Lasierra, 1788 tells a ‘‘snake story’’ on this 
species which for its audacity of conception deserves repeating. He 4 


says in substance that this snake inhabits houses and hunts rats at 


Nore: Mrs. Haydon has found that the boas readily eat white rats although 
they constrict and kill more than they eat. It is interesting to consider what 
their natural food may have been before the relatively recent introduction of the 
rat. 


q 
q 
q 
q 


329 


NOTES ON THE BOAS OF PUERTO RICO AND MONA 


night. The snake fastens its head to the floor and raising its body 
in the air uses it as a flail to slay the rats. 


- the Epicrates monensis Zenneck. 

- This species is admirably described by Stejneger in ‘‘The Herpe- 
aia tology of Porto Rico’’ from 5 specimens in the Hamburg Museum. 
ted There is one specimen in the Field Museum. 

My three specimens, all young, 390, 800 and 810 mm. in total 
an length respectively, agree with Stejneger’s description, except in the 
the following : scale rows at mid-body 40, 44, 46, whereas he gives 43 
udly as the maximum; subcaudals 74, 75, 87, whereas his minimum is 79 
- the and maximum 82; supralabials 12-13, 13-14, 14-14, whereas he 
| gives 11-13, 13-13, 13-13, 13-13, 13-13. These amplitudes tend to 

, show slightly greater differences from EZ. fordit than appear in exist- 
Bs ing descriptions. 
mm The species is rare in collections and practically unknown to the 
| inhabitants of Mona Island. The last recorded specimen, before 
-~ mine, was taken in 1892. 
is There have been attempts made to synonymize this species with 
” E. fordii, all of which have been rebutted. The last is Amaral (1) 
y who is rebutted by Stull (2) as follows: ‘‘The form Epicrates mo- 

. B nensis Zenneck is synonymized with F. fordii (Gunther), although 
Ste Bit can be distinguished from the latter not only by its coloration, 
ral particularly the considerably smaller number of dorsal spots, but also 
oup, by apparently constant differences in the numbers of scale rows, 
ined ventrals, and caudals.... . 
and: (1) Amaral, A. do, Valor Systematico de Varias Foruen de 
qo price Neotropicos. Mem. Inst. Butantan, IV, pp. 1-68, 1929. 
Be , Lista Remissiva dos Ophidios do Brasil. Ibid., IV, pp. 
10-125. , Lista Remissiva dos Ophidios da Regiao 
ony: ia, Ibid., IV, pp. 126-271. 

ae (2) Stull, Olive Griffith, Corrections to Some Recent Papers on 
ane Neotropical Snakes. Bul. Antivenin Inst. of Am. V, No. 2, pp. 39-4], 
PO Sept. 1931. 

this : EXPLANATION OF PLate XXXVIII 

He Fig. 1. Epicrates monensis, young. 


Fig. 2. Epicrates inornatus, young. 


A 
may 
at 
ough 
the 


| 
q 
fle 
d 
. 
Al 
q 
q 


PLATE XXXVI 


the 
‘ 
3 
4 
j 
~ 


i 
4 
at 
| 
| 
| 
| 
| 
| 
| 
| 
| 


> 
> 


| 
| 
eo. 
f . . 
| 
| 
i 
rare ; . 
; 
4 


i 

q 

q 

q 

} 

q 

| 

4 

| 

| 

q 

4 

| 

| 

q 

j 


= 
< 


‘ 


q 
3 
q 
q 
4 
a 
| 
1 


PLATE XLI 


but t 
B 
Mabo 

I bel 
reach 
and t 
They 
| the n 
| T 
this 
| 1. El 
unde! 
i tea 
black 
is col 
| 2 Fl 

It 


THE HERPETOLOGY OF ST JOHN AND ADJACENT 
KEYS, U. 8. VIRGIN ISLANDS 


CHAPMAN GRANT, Major, U. S. Army. 


The arid appearing little Island of St. John lies east of St. 
Thomas. There is no industry and practically no cultivation except 
where the scattered negro population tends patches of truck. Moun- 
tain trails connect the ruined Dutch manor houses, which flourished 
in the days of rum and slavery. Schools are plentiful and well 
attended. Cattle, horses and mongoose are much in evidence. The 
lst has practically exterminated land turtles, ground lizards and 
makes, 


The principal incentive to visiting St. John, from April 13-17, 
1932, was to try to enlarge the herpetological check list which Bar- 
bour limits to five species in ‘‘Zoologica’’, Vol. XI, No. 4, 1930. It 
8 easy enough to assume what species probably occur on an Island, 
but there is greater satisfaction in actually collecting the specimens. 


Barbour lists—1. Ameiva exsul; 2. Amphisbaena fenestrata; 3. 
Mabowia sloanii; 4. Alsophis antillensis, and 5. Dromicus exiguus 
mly. Of these, M. sloanii should undoubtedly read M. semitaentatus. 
I believe the former is confined to P.R. The latter has probably 
reached the verge of extermination on St. John, as I saw no specimens 
and the natives did not recognize a sample shown them from Culebra. 
They say that snakes are very rarely seen. Ameiva seems to be 
mstricted to the neighborhood of the settlement at Cruz Bay, where 
the mongoose is kept off by the dogs. : 

The following is probably the latest and most complete list from 
this area : 
1. Eleutherodactylus antillensis, (Reinhardt & Lutken). Numerous 
mder banana sheaths, sometimes in groups of eight or more. 
Qeeasional specimens were found in the axils of bromeliads. The 
black loreal region and bright red eyes were prominent. The back 
8 colored terra-cotta, tan, pink or rarely gray. The voice did not 
em to differ greatly from the Puerto Rico specimens. 


Specimens taken 72 


2 Eleutherodactylus cochranae sp. nov. 


It is described elsewhere in this number. They were found ex- 
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clusively in the axils of bromeliads, together with a few E. antillensis, 
The voice was not heard. 


210 


Specimens taken 


3. Leptodactylus albilabris (Gunther). 

_ Plentiful under rocks in the muddy ponds along dry stream beds. 
They have striking differences from their Puerto Rican counterparts 
but closely resemble the St. Thomas topotypes, of which I took 7 
specimens. It would appear that the P. R. species is different. he 
St. John species has the upper surface black, the throat heavily 
marked with black and the snout developed for burrowing, whereas 
the P. R. form is diversely colored above, white underneath. Many 
froth nests were found containing eggs and larvae. 


Specimens taken 73 


4. Henddactylus mabouia (Moreau de Jonnes). 

Found in frame buildings and under living banana sheaths. In 
this it shows a different habitat from H. brookit of P.R., which 
resorts to mortar or stone buildings. Known as ‘‘ Wood slaves” to 
the natives. 

21 


Specimens taken 


5. Sphaerodactylus macrolepis Gunther 

These agree with specimens from St. Croix and Water Island, 
St. Thomas. The male has a gray body and ‘‘Target’’ pattern head. 
No red-head males seen, which further strengthens the validity of 
S. danforthi, of Culebra and Vieques. Numerous in favored places 


22 


Specimens taken 


6. Anolis cristatellus Dumeril & Bibron 

Numerous and showed no variation from those of St. Thomas, 
except that on Stephen Key the tail crest was extremely high. None 
- of the highly patterned females was seen as on Puerto Rico. I believe 


two species are found together on Puerto Rico and are grouped ffi gi 


one. 
16 


Specimens taken: 
7. Anolis pulchellus Dumeril & Bibron 
ot numerous. The fan does not have the crimson center | seen 
on the Puerto Rico specimens. 


Specimens taken 24 
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§, Anolis stratulus. Cope 
Uncommon. Found from the mangroves at sea level to the hill 4 
tops. The fan is of a deeper yellow than on Puerto Rico. 


Specimens taken 23 


9, Ameiva exsul. Cope 
This species is listed by Barbour. Numerous near the buildings 
at Cruz Bay where the dogs keep the mongoose away. No large 


The @ specimens seen. Where the mongoose is numerous, large Ameivas 
avily J ae seldom seen. The natives say the ‘‘ground lizard’’ is found no- 
sreas Where else on the island. 


Specimens taken 19 


10. Mabowia semitaeniatus. Wiegmann. 

Not seen. Probably near extinction. This species is doubtless 
what occurred here, but is listed by Barbour as M. sloanii, which I 
believe occurs only on Puerto Rico. The natives did not recognize 
pictures of this species. 


ll. Amphisbaena fenestrata. Cope. 
Not seen. Listed by Barbour. Doubtless numerous but there is 
little cultivation that opportunities for taking it are few. 


12. Typhlops jamaicensis (Shaw) 
Two specimens sent me by Mr. B. E. Bauman may be referred 


- tothe above species pending a revision of the material from this area. 
ty of Specimens taken ; 2 


3. Alsophis antillensis (Schlegel) 
Probably extinct on St. John. Two specimens taken on Dog Is- 
ind. Said on good authority to occur on Lovango and Congo Keys. 


Specimens taken (Dog Island) 2 


10mas, 

Dromicus exiguus. Cope. 
relieve _Not seen. Listed by Barbour. This is probably the species that 
ved 8 His stil] occasionally seen by the natives. Probably occurs on the outly- 


ig keys as well. 


Testudo tabulata, 
Still occurs feral on Lovango Key and Water Island. There is 
r se@tellent authority for including this species which was omitted by 
iter writers. To be treated in another paper. 


Specimens taken (Water Island) 


ia 
reds. 
arts 
ok 7 
whieh 


334 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


A group of three islets lies between St. Thomas and St. John, 
known from east to west as Dog Island, Little St. James and $t. 
James. 

Dog Island is the smallest, is treeless and absolutely carpeted with 
cactus, bearing the finest exhibit of Cactus intortus I have ever seen, 
Specimens taken: 


1, Anolis cristatellus 2 
2. Alsophis antillensis 2 


Little St. James is much larger, has a few thickets and small trees 
and plenty of cactus and thorns. Specimens taken: 


1. Sphaerodactylus macrolepis 2 
2. Ameiva exsul 2 
3. Anolis cristatellus 3 
4. Anolis pulchellus 2 


Northwest of St. John lie two narrow keys, Congo and Lovango, 
parallel and separated by a narrow channel. The former is a steep 
mass of diorite covered with trees and cactus. The latter is earth 
covered, grass grown and practically treeless. 

Congo Key: 

1. Sphaerodactylus macrolepis 


2. Anolis cristatellus 
3. Anolis stratul 


Lovango Key: 


1, Ameiva exsul. 
3. Anolis cristatellus 
3. Anolis pulchellus 


Excellent authority points to the occurrence of Testudo tabulata 
on Lovango and Alsophis on both keys. 
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A GENUS OF GECKO NEW TO THE GREATER ANTILLES 
CHAPMAN GRANT, Major, U. S. Army. 


The only mention of the genus Phyllodactylus in the West Indies 
is in Barbour’s List of Antillean Reptiles and Amphibians, 1930, 
Page 82. ‘‘Phylodactylus spatulatus Cope. Collected years ago in 
Barbados, about 1861, in fact, by Dr. Theodore Gill. I have no recent 
information as to its status.’’ 

The January, 1932, number of this Bulletin contains a joint ar- 
tile on the herpetology of Caja de Muertos Island in which the 
writer and Cornelius Roosevelt report the capture of two specimens 
of Phyllodactylus spatulatus Cope. 

The identification was made by comparison with some poor speci- 
mens kindly loaned for the purpose by the National Museum. The 
specimens appeared to differ somewhat, but no better comparisons 
wemed feasible in the time available. 

On December 26, 1931, the writer was collecting on a hilltop near 
Parguera in southwest Puerto Rico. The third and largest specimen 
was collected from under a small dry log. 

The three specimens were taken to the American Museum where, 
although no specimens were available for comparison, identification 
was made as closely as possible from a book as.P. pulcher, Gray. 

The type specimen is in the British Museum. Type locality, 
tropical America. 

It now remains for the academic scientist to outin the presence 
of this little waif in Puerto Rico in terms calculated to quiet further 
questioning. It may be a ‘‘flotsam-jetsam arrival’’ or have arrived 
“fortuitously through nonhuman agencies’’, or across a ‘‘land 
bridge’. Personally I believe that the following quotation should 
amply account for it. ‘‘It must be recognized that evolution in the 
direction of habitat restriction may strictly parallel an evolution in’ 
which the primitive forms become peripheral by retreat in space’’. 
What more could be said. 


Some measurements of the three specimens: 


1 2 
Snout to vent ‘ 28. 41. 
Snout to ear 
Vent to tail tip sie 


de, 3 
| St. 
seen. 
trees 
Ango, 
steep 
ulate 
3 
45. mm. 
5 13.5 mm. 
53. mm. 
835 


336 THE JOURNAL OF THE DEPARTMENT OF AGRICULTURE OF P. R. 


There is no femoral scale differentiation; consequently the three 
specimens are probably females. 
A description of the third and largest specimen follows: 


Phyllodactylus pulcher. 

Diagnosis: A gecko of moderate size, the digits expanded at the 
ends into a pair of large lamellae, between which a small claw pro. 
trudes; 20 rows of large dorsal tubercles, keeled, closely set; no 
tubercles on tail; color brown, transversely striped with eight light 
bands outlined in dark brown, nape to pelvis; seven light rings on 
tail; rudimentary eyelids provided with about six short black spines 
posteriorly. 

Habitat: Caja de Muertos Island and Southwest Puerto Rico; 
‘<Tropical America.’’ 

Squamation: Rostral broader than high, squarish, slightly creased 
medially above, higher than labials, narrower than mental, in contaet 
with two supranasals; nostril at point of contact of rostral, su- 
pranasal and first supralabial followed by two postnasals; six su- 
pralabials, fifth ending just posterior to pupil, followed by small 
seales; top of head covered with large roughly hexagonal tubercles, 
about 13 between eyelids; posteriorly on head tubercles interpersed 
with granules; eye slightly nearer to snout than to ear; its diameter 
being 11% its distance from snout, rudimentary eyelid furnished with 
six or more short sharp black spines posteriorly; ear opening elon- 
gate, oblique, unarmed; mental pentagonal, wider than rostral, 4 
large infralabials followed by several small ones, two chin shields, 
irregularly pentagonal, their anterior angle fitting into corner be 
tween mental and part of first infralabial, broadly in contact with each 
other on the median line, followed by two rows of about 6 somewhat 
enlarged flat scales, then by small flat scales to neck; neck to vent 
and lower surface of legs covered by larger smooth, imbricate cycloid 
seales, about 22 across center of body, about 50 neck to vent; upper 
surface of body, flanks and legs covered by large keeled tubercles, 
the two median rows elongated, the rest nearly round, ten rows 
across center of back, 33 rows occiput to base of tail; tubercles 
separated by about one granule front to rear and two laterally; 
fingers and toes all with about 10 rows of transverse lamellae the 
terminal few in pairs; terminally two large square lamellae, between 
which protrudes a small claw; dorsal aspect of digits resembles 2 
lobster telson; tail cylindrical, covered above and laterally with 
large imbricate scales irregularly interspersed with small similar 
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gales, underside one row of transverse scales, all scales pitted over 
their entire surface. | 

Color and markings: Upper surface brown and light; a aunt 
brown diamond with light center on snout; head marbled brown and 
light; dark transocular stripe, snout to ear; 11 alternate light and 
dark transverse bands, nape to base of tail, edged with darker 
brown; tail similarly ringed with about 15 alternate rings; under- 
side, light, finely specked with brown, several specks on each scale 
exeept under jaws where each scale bears one brown speck. Young 
more vividly colored than larger specimens. 

Pupil vertical with wavy edges. Undoubtedly a species of noc- 
turnal habits, 

Reference: Gray, Spicil. Zool, Vol. 1, p. 3, pl. 3, Fig. 1. 


EXPLANATION OF Plate XXXIX 
Phyllodactylus pulcher, young. 


| 
thre | 
the | 
pro- 
| 
light 
23 On 
pines | 
Rico; 
eased 
ntact 
X 
small 
reles, 
ersed 
neter 
with | 
elon- 
ields, 
r be- 
each 
what 
vent 
cloid 
pper 
rcles, 
rows 
rcles 
ally; 
» the 
weell 
les a 
with 
vi 


HE] 

T 
of tl 
the 
supel 
Ame 
Ame: 
have 
by k 
| islanc 
Augt 
T 
faune 
Amp 
specie 
nine 
live 
Torte 
; of St 
this J 
trip 
islanc 
profit 
enthu 
taken 
how, 
| Ki 
Th 
Rieo, 


HERPETOLOGY OF TORTOLA; NOTES ON ANEGADA AND. 
VIRGIN GORDA, BRITISH VIRGIN ISLANDS 


CHAPMAN GRANT, Major U.S. Army 


There are several theories advanced to explain the distribution 
of the flora and fauna of the West Indies. This is a problem for 
the Biologist, Botanist and Geologist to work out together. The 
superficial appearances are that land connections existed with North 
America via the Bahamas; with Central America; with South 
America. How extensive these connections were in both time and 
space is conjecture. For that matter, the whole Caribbean Sea may 
have been land at one time. The solution of the problem can be helped 
by knowledge of the species of plants and animals that inhabit the 
islands. With this end in view, the writer visited Tortola from 
August 10th to 16th, 1932. The results were gratifying. 

The most complete and accurate compilation of the herpetological 
fauna of this area is Barbour’s ‘‘A List of Antillean Reptiles and 
Amphibians’’ Zoological, XI, No. 4, 1930. Therein are listed eight 
gecies from Tortola. The writer had the satisfaction of adding 
tine species to this list and one to Barbour’s list of seven from 
Anegada. He also added four Cactaceae to Dr. Britton’s list from 
Tortola, and added specimens and information on the herpetology 
of St. Thomas and St. John. The last was previously described in 
this Journal, adding ten to Barbour’s five listed species. The present 
tip produced another from St. John, making the total from that 
iland sixteen. The writer’s stay on Tortola was made pleasant and 
profitable by the hospitality of Commissioner Clarkson and the 
tithusiasm of Mr. Fonseca. 

The following annotated list is the result of the trip: 


Bufo turpis Barbour 


Found only on Virgin Gorda. The type, and seven specimens” 
ken by Dr. Danforth of Mayagiiez in 1931 are the only specimens 
hown. 


Eleutherodactylus portoricensis Schmidt 


Known locally as ‘‘bo-peep’’. Not listed by Barbour. 

The discovery of this species on Tortola is of especial interest on 
“ount of the light it throws on frogs of the same name in Puerto 
tito. The series of 44 from Tortola shows very little variation in 
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color, pattern, size or voice. This strengthens the conviction that 
two or more species are included under this name in Puerto Rico, 
The Tortola specimens have a light gray back, white belly, no pattem 
or marking other than a dark canthus rostralis and occasionally 
orange on covered surface of thighs. The voice has no variations 
as on Puerto Rico. Their song is heard everywhere from afternoon 
throughout the night. They seem greatly to outnumber EL. antillensis, 
judging from the volume of sound, as compared to the relatively 
uncommon ‘‘click-click-click’’ of the latter. 

Specimens taken: Tortola, 44. 

Late one evening while tacking up the channel between St. John 
and Thatch Island of Tortola, the ‘‘bo-peep’’ of E. portoricensis 
could be heard each time that the shores of St. John were neared. 
This adds a new record to the herpetological list of St. John. 


Eleutherodactylus antillensis (Reinhard & Liitken) 


No local name. This species is confounded by the natives with 
E. portoricensis as a ‘‘bo-peep’’. Listed by Barbour. Uncommon, 
not found on adjacent islets. The voice, a ‘‘click-click-click”’ is 
identical to the Puerto Rico and St. John specimens. Color much 
darker ; no terracotta or gray backs seen; one specimen had a violet 
pink back. The characteristic red eye, black canthus rostralis and 
reticulated thighs present. The voice is seldom heard among the 
babel of ‘‘bo-peep’’ of E. portoricensis. 


Specimens taken: Tortola, 6. 
Nore: The voice of another species, resembling that of E. gryllus was heari, 
but the frogs were not located. 


Leptodactylus albilabris (Giinther ) 


Known locally as ‘‘water frog’’. Listed by Barbour. Not found 
on any surrounding islets. Numerous; breeding. Voice same & 
elsewhere. Individuals average darker with more spotted throat than 
on Puerto Rico but much lighter than the St. Thomas and St. Joli 
forms which have a much more spotted throat. No large specimen 
seen as on Puerto Rico. 

This frog has a throaty chuckling trill, apparently used duritg 
uncertainty as to threatening danger. It follows or precedes the 
song which is ‘‘creep’’, repeated many times. The ‘‘pink’’ me 
tioned by Stejneger is really a single note, often repeated and sount: 
ing like a sharp instrument being tapped on metal. Individual 
seem to give this in different keys. There are other little note 
that sound almost like a conversation. 

Specimens taken: Tortola, 50. 
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Hemidactylus mabouia (Moreau de Jonnés) 


Locally shares the name of ‘‘wood slave’’ with the Giant Anolis. 
Listed by Barbour. This is the real H. mabouia and not the H. 
brookit Gray of Puerto Rico that long masqueraded under this name. 
None seen on buildings at night. Rare. ; 

Specimens taken; Peter Island, 2. A small Alsophis antillensis 
taken at the same time and place disgorged an adult H. mabouia. 


Sphaerodactylus macrolepsis Giinther 


Locally known as ‘‘cotton ginner’’. Listed by Barbour. Com- 
mon. Found on most of the outlying islets. No red-head males 
taken or seen. This further strengthens the position of 8S. danforthi, 
which is similar, but has a proportion of red-head males. It has 
none of the characteristics of the distinct S. grandisquamis Stejneger 
of Puerto Rico. 

Specimens taken: Tortola, 145; Peter Island, 1; Buck Island 
13. Seen on Guana Island. 


Iguana iguana 


Known locally as ‘‘guana’’. Not listed by Barbour. Guana 
Island derives its name from this species. It is not used for food 
by the natives. Known only from Guana Island and Peter Island 
of the British Virgins. No specimens taken but one seen on Peter 
Island. 

A previous report was made of taking iguanas on Water Island, 
St. Thomas. On this trip a specimen was taken on Hassell Island, 
St. Thomas, and one was seen in a grape arbor in the City of St. 
Thomas. They are said to be numerous at Botany Bay. An Also- 
phis antillensis taken on the beach of Water Island had eaten three 
baby iguanas, probably recently hatched. These were bright green, 
il ringed brown, green and blue. The most noticeable mark is 
iwhite stripe from neck to elbow. Snout to vent 75 mm.; tail 190 
mm. A story prevalent among the natives, and seemingly true, is 
that the iguana will take refuge by diving into the sea where it 
vill cling to the rocks. The eggs, to the number of 30 or more, 
ite buried in beach sand. The tracks and mark of the dragging 
ul are a common sight on the beaches. Barbour lists Iguana 
thinolopha Wiegmann and Iguana delicatissima Laurenti as the only 
pecies of this genus occurring in the West Indies. 

I. rhinolopha has tubercles on the snout and I. delicatissima has 
420 femoral pores. The Virgin Islands specimens have smooth 
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snouts and only 18-15 pores, placing them with I. iguana, which has 
12-18 pores. 


Anolis cuviert Merrem. 


Possibly known locally as ‘‘wood slave’’. Listed ‘by Barbour, . 
None seen. Inasmuch as a distinct species A. roosevelti Grant is blac 
found on Culebra, the occurrence of this species on Tortola is doubt it 
ful. A giant Anolis on Tortola would probably be a distinct species, “4 al 

Anolis cristatellus Duméril & Bibron tail 

Known locally as ‘‘man lizard’’, ‘‘doctor lizard’’ and ‘‘common ae 
lizard’’. Listed by Barbour. Very numerous. The green and red - 
of the throat fan is constant here and not subject to the great vari- APP 
ation seen on Puerto Rico. The tail fin on males from some of the S 
islets is extremely high. One specimen from Guana Island has the tail 
fin rays as long as snout to posterior part of orbit, or 3% times as adul 
high as tail is deep at that point, or 15 mm. high. This is the highest 
fin I have ever seen. 

Specimens taken: Tortola, 63; Peter Island, 10; Guana Island, I 
2; Fallen Jerusalem, 5; Anegada, 15. Seen on all small islets visited. om 

ort 
Anolis pulchellus Duméril & Bibron does 

Known locally as ‘‘snake lizard’’. Listed by Barbour. Numerous It co 
in grassy places. Apparently identical to the Puerto Rico specimens, § U2 
except that on Puerto Rico this species is unique in having a crimson cant 
center to the red fan. the 

Specimens taken: Tortola 23; Peter Island 2; Guana Island 1. ot 

Anolis stratulus Cope Aneg 

Known locally as ‘‘salmon lizard’’. Listed by Barbour. Very dorso 
numerous. Average much lighter colored with deeper orange fan than P eter 
the Puerto Rico specimens; hence the dorsal marks are much more the a 
pronounced. When threatening fight, the males protrude a blood brigh 

_ red tongue which at other times is pink. ve 

Specimens taken: Tortola, 40; Peter Island, 2; Guana Island, Sr 

1. Seen on Fallen Jerusalem. Guan: 
Cyclura pinguts Barbour 

Known locally as ‘‘guana’’. Listed by Barbour as ‘‘excessively 
rare if not now gone’’. Now reported numerous on Anegada. Colot Kr 
notes from living specimens: Tongue and lining of mouth pik :. 

sc 


pupil vertical, iris dark brown but small, leaving the white of the 
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eye SO prominent as to appear to be a white iris. Above: face, 
sides of head, between eyes and lower jaw bulbs olive; strip across 
nostrils including the turtle-like rostral, postocular bulbs and ‘‘cape’’ 
reaching to shoulders, dark brown reticulated with black; thence 
to base of tail black reticulation more prominent, forming three 
black chevrons, points at crest; tail dull turquoise blue reticulated 
with black on basal third, thence brown; caudal crest turquoise. 
Below: dewlap and chest mahogany, fading to gray on belly and 
tail; occasional dark scales form patterns on undersides of legs and 
sides of body and especially on posterior aspect of thighs. The 
seales of back and sides are soft and granular, giving a leathery 
appearance and texture. 

Specimens taken: Anegada, 2 young males. Snout to tip of 
tail 1,075 mm.; snout to vent 410 mm. These are about two-thirds 
adult length and about one-third bulk. 


Ameiva exsul Cope 


Known locally as ‘‘ground lizard’’. Not listed by Barbour. 
Common in flat or sandy places on Tortola and adjacent keys. On 
Tortola this species is dark, loses its dorsal stripes early in life and 
does not have the reddish or lavender chin frequently seen elsewhere. 
It coincides exactly with the species on Puerto Rico in femoral pore 
count. There is a wider variation in anal plates, but not to a signifi- 
cant degree. Altogether, it is the least attractive representative of 
the species in the area. No large specimens were seen, probably 
due to the mongoose. Two large specimens from Buck Island were 
colored in the same drab fashion, but Guana Island, Peter Island and 
Anegada produced large, highly colored specimens, with prominent .. 
dorso-lateral stripes, reminiscent of similar ones on Culebra. One. 
Peter Island specimen had particularly noticeable turquoise blue on 
the sides of head and neck. A color combination new to me. The 
bright colored specimens had a lower pore count, but there were not 
‘nough taken to determine whether this was of any significance. — 

Specimens taken: Tortola, 34; Peter Island, 4; Buck Island, 2; 
(uana Island, 2; Anegada, 2. The specimens from Anegada are a 
new record from that Island. 


Amphisbaena fenestrata Cope 


Known locally as ‘‘ground worm’’. Not listed by Barbour. The | 
specimens taken differ from A. fenestrata in having only one tempo- 
mal seute instead of two, and 16 segments below the lateral line 
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instead of 14. It may remain in this species pending further con- 
parison. It is difficult to procure as ‘‘there is not a plow in Tortola’, 
Specimens taken: Tortola, 5. 


Mabuya semitaeniatus (Wiegmann) 
Known locally as ‘‘slippery back’’. Not listed by Barbour. Rare. fror 
The one specimen taken on Salt Island does not coincide in color § {0 
or squamation with a series of 155 specimens from Culebra, Mona fifth 
and Buck Island, of St. Thomas. It is still further removed from is a 
M. sloanii (Daudin) of Puerto Rico. It may remain as M. semitae- Is si 
niatus pending comparison with more material. gilt 
Specimens taken: Salt Island, 1. cil 
Typhlops richardii Duméril & Bibron met 
Known locally as ‘‘ground snake’’. Not listed by Barbour. This 4 ; 
species has the dark mahogany coloration and small size of T. rostel- 
latus Stejneger, but lacks the white chin and tail markings. It is 
smaller than 7’. jamaicensis (Shaw), lacking the white caudal notch d 
or ring and the light venter. den 
This species is reestablished pending a study of the material from Frec 
this area, of which 225 specimens from Vieques, Culebra, Mona, St. J spec 
John, St. Thomas, Caja de Muertos, Tortola and Puerto Rico are in § jp th 
my collection. ident 
Found under a heap of bagasse at a rum mill, apparently preying s 
upon small life, together with the Amphisbaena and the three species 
of frogs. Shed skins had the appearance of quills, not collapsing 
like ordinary snake skins. K 
Specimens taken: Tortola, 32. cordi 
Torte 
Epicrates sp. whicl 
-Species to be described later. lends 
other 
Known locally as ‘‘night snake’’. Not listed by Barbour. Said § turtl 
ie to attain five feet or more in length. Inhabits rocky cliffs on Tortola E 
. and Guana Island. It was a great surprise to find a boa so far east Torte 
q of the eastern record of this family, Epicrates inornatus (Reinhardt) and 
{ of Puerto Rico, and greatly lessening the gap to Dominica and Cow TI 
strictor orophias the northern limit of the family in the Wet 
Indies. 


Specimens taken: Tortola, 1. 
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Alsophis antillensis (Schlegel) 


No local name other than ‘‘snake’’. Not listed by Barbour from 
Tortola. Listed from Virgin Gorda. 

This snake varies considerably on the different islets. A specimen 
from Salt Island being typical of a large series from Culebra. Two 
from Peter Island are uniquely marked; four scales of the fourth, 
fifth and sixth rows forming a white spot with a dark border. There 
is a checkerboard pattern on the neck. The throat of all specimens 
is straw yellow in life. One specimen from Peter Island disgorged 
an adult Hemidactylus mabowia. A specimen from Water Island, 
St. Thomas, contained three young Iguana iguana. This snake is 
most readily found at early morning along the beaches. . It is seldom 
met with after 10:00 a. m. Reported very rare on Tortola but said 
to occur on all the islets around. 

Specimens taken: Salt Island, 1; Peter Island, 2. 


Dromicus exiguus Cope 


No local name for this species which is apparently locally con- 
sidered to be the young of Alsophis. Not listed by Barbour. 
Frequently met with by persons gardening or cultivating. Two 
specimens reported to have been found ‘‘torpid’’ in the ‘‘ Winter’’ 
in the cracks of an old wall which was being demolished. Apparently 
identical to St. Thomas specimens. 

Specimens taken: Tortola, 2. 


Testudo tabulata 


Known locally as ‘‘land turtle’. Not listed by Barbour. Ac- 
cording to inhabitants, occasionally met with in the ‘‘bush’’ on 
Tortola but ‘‘none seen within two years’’. The certainty with 
which natives state that none occurs on any of the outlying islets, 
lends strength to their statements of its occurrence on Tortola. An- 
other check is the immediate answer that there are no fresh water 


turtles. 

Excluding Testudo tabulata, the above list adds 9 species to 
Tortola and its adjacent islets that are new to Barbour’s list of 8 
and gives the island a population of 17 species. 

The most important finds were the discovery of the boa and that 
E. portoricensis is not confined to Puerto Rico. 

The cactaceae listed by Britton from Tortola are: Cephalocereus ° 
Royeni; Hylocereus undatus; Selenicereus grandixoris; Cactus 
intortus; Neomamimilaria nivosa; Opuntia repens; O. antillana; 0. 
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rubescens. Of these, H. uwndatus was not found, but Hylocereumm 
trigonus (Haw.) Stafford was found to be abundant and is added jm 
the flora of the island together with Opuntia Dillenii (Ker-Gawia 
Haw.; Opuntia triacantha (Willd.) Sweet; Lemaireocereus hystra 
(Haw.) Britton & Rose, all of which are abundant. q 


EXPLANATION OF PLATES 


Plate XL. Cyclura pingwis. Note the whites of the eyes, 
nostrils and muscular bulb of lower jaw. 4 

Plate XLI. Same; note throat fan and absence of rostral spines. ™ 

Plate XLII. Same; note lateral fold, smooth snout and throat fama 
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